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are turning to 
software tools 
that enable them 
to replicate 
darkroom effects 

iN on the desktop, 
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Now Artisan 


Is Bigger Than 


Ever Beiore. 


Intro ducing ESIze. 


Introduced last year, Artisan’s easy to 
use, full-featured, high performance 
resulted in what the industry now recog- 
nizes as a new standard in pen plotters. 
Editorials in leading publications 
recommend Artisan. Most importantly, 
you ve made Artisan the No. 1 selling pen 
plotter we provide. 

Well, it makes sense. We designed 
Artisan to deliver exactly what you had 
in mind. 

And now you get even more. Our new 
Artisan, Model 1025, gives you the same 


©1989 CalComp Inc. We draw on your imagination and Artisan are 
trademarks of CalComp. DEC MicroVAX II, Apple Macintosh and IBM 


PS/2 are registered trademarks of Digital Equipment Corp., Apple Com- 


puter, Inc., and International Business Machines Corp. , respectively. 


speed, accuracy, reliability, and resolution 
quality that made Artisan famous. 

Together with the ability to output a 
full range of plots. From A to E size. 

Fully compatible with the IBM PC and 
PS/2 families, DEC MicroVAX II, Apple 
Macintosh, as well as over 100 of the 
most popular CADD software packages, 
Artisan delivers what it promises. Plots 
at speeds up to 42 ips. Pens that keep 
moving at high speed around corners, 
curves and circles. Lines that are sharp 
and true at every angle. Add to that 
Artisan’s high-resolution (.0005 inches), 
2.8g acceleration, eight pens in any com- 
bination of ink color and pen type, low 
list price and the support system CalComp 
is famous for, and you've got even more 
than you bargained for. 

If Artisan sounds like exactly what 
you had in mind, call CalComp at 
1-800-CALCOMP. Or write us at CalComp, 
P.O. Box 8250, Anaheim, CA 92803. 
In Canada, call (416) 635-9010. 


We drawon 
your Imagination: 
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Two new reasons Vermont has more customers 
than our top three competitors combined. 


Cabral2 
Providing graphics for an IBM PS/2 Model 70 


Vermont Microsystems introduces the next 
generation of high performance graphics. Our new 
Cobra Plus and Cobra/2 graphics engines are 
loaded with the features Vermont users have come 
to expect: 


L] Pinsharp, flicker-free 1024 x 768 resolution 

L] 16 to 256 stunning colors from a palette of up to 
16.7 million 

_] Instant pans, zooms, and bird's-eye views 

L] Display list drivers for AutoCAD (Releases 9, 10, 
and AutoShade), VersaCAD, and Prime/Computer- 
vision Personal Designer; enhanced drivers for 
MICRO CADAM and Windows 286 (all included) 

L] Powerful interfaces available for every other 
major application, including: AutoSolid, Intergraph 


Vv 
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CobraPlus 
Providing graphics for a Compaq Deskpro 386/25 


MicroStation, ARRIS, ANVIL 5000pc, p-cad, 
DataCAD, and Windows 386 


L] VGA, EGA, CGA, MDA, Hercules standards 
(Cobra Plus) or VGA pass-through (Cobra/2) and 
non-interlaced 8514 emulation 


And there's more. Auto-install utilities that 
allow you to focus on your work instead of thumbing 
through some manual. Single-display operation, so 
you don't have to donate your desk to desktop 
graphics. And prices that start at $1,995. 


Cobra Plus. Cobra/2. Two new reasons 
why more design professionals rely on a Vermont 
Microsystems processor than any other. Call us 
at 1-800-354-0055 for more information and your 
nearest Authorized Dealer. 


Vermont 


Microsystems 


Corporate Offices: 11 Tigan Street, Winooski, VT 05404: (802) 655-2860 
Field Offices: Boston: (617) 239-8222 San Jose: (408) 748-9888 Orange County: (714) 241-9228 
International Operations: London, England: (44) 488-84771 


The following are trademarks or registered trademarks of their respective companies: Cobra, Cobra Plus, Cobra/2, Vermont Microsystems Inc.; AutoCAD, AutoShade, AutoSolid, Autodesk Inc.; 
MicroStation, Bentley Systems Inc., an Intergraph affiliate; MICRO CADAM, CADAM Inc.; CADKEY, CADKEY Inc.; Compaq, DeskPro, Compaq Computer Corp.; Hercules, Hercules Computer 
Technology Inc.; IBM, MDA, CGA, EGA, VGA, 8514, PS/2, International Business Machines Corp.; Intergraph, Intergraph Corp.; ANVIL 5000pc, MCS Inc.; Windows, Microsoft Corp.; DataCAD, 
Microtecture Corp.; p-cad, Personal CAD Systems Inc.; Prime, Computervision, Prime Computer Corp.; ARRIS, Sigma Design Inc.; VersaCAD, VersaCAD Corp. Image created by Randi Rost. Additional 


graphics courtesy of CADAM Inc. and Visual Information Inc. 


CIRCLE 2 ON INFORMATION CARD 


The 


Complete Solution for RGB Imagemakers 


LYON LAMB VIDEO ANIMATION SYSTEMS, INC. 


4531 EMPIRE AVENUE BURBANK CA 91505 818+843 4831 TELEX 298185 FAX 818-843 6544 
54 BROAD STREET SUITE 205 RED BANK NJ 07701 201-530 0501 TELEX 650303711 MCI UW 
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1. VASYSTEMS-1-2.3. COMPRE- 
HENSIVE RACH-MOUNTED SYS- 
TEM FOR TOTAL VIDEO INPUT! 
OUTPUT IN THE ETHERNET! 
WORKSTATION ENVIRONMENT. 
FULL REMGTE CONTROL FOR 
EVERYTHING FROM FRAME-BY- 
FRAME RECGRBING TG 2-0 


IMAGE MANIPULATION. 


2. ILC. CONVERTS HIGH-RES 66 

Hz NON-INTERLACE RGB TO 
HIGH-RES 30 Hz INTERLACE RGB 
HIGH-RESGLUTION PROJEC- 
TION AND DISPLAY. 

3. HRC UFHIZES DIGITAL COM- 
PRESSION TO CONVERT ANY 
HIGH RESGLUTION RGB IMAGE 
TQ BROADCAST VIDEO WITH 
NO LOSS OF GRAPHIC INFOR- 
MATION. 

4, ENC-VL INDUSTRY STANDARD 
RGB TO NISC ENCODER/SYNC 
GENERATOR OUTPUTS C(OM- 
PONENT AND COMPOSITE 
VIDEO. 

5. VAS-DELTA. MOST SOPHIS- 
TICATED ANIMATION COR- 
TROLLER iN THE WORLD, OPER- 
ATES IN SEQUENTIAL, CYCLE, 
SKIP AND REVEAL MODES &f 
24/30 FRAMES OR 60 HELDS- 
PER-SECGND FOR FULLY- 
AUIGMATED RECORDING AND 
EDITING. 

6. MINIVAS. PRECISION 
COMPUTER-OPERATED FRAME- 
BY-FRAME ANIMATION CON- 
TROLLER INTERFACES VIDEO 
INPUT/GUTPUT WITH VIRTUALLY 


EVERY VIR FORMAT. 
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COVER: William Bishop of GW 
Hannaway & Assoc. (Boulder) 
transformed sets of elevation 
and infrared reflectance data 
of Nevada's Great Basin 
National Park and mapped 
them in perspective using 
proprietary software and an Iris 
AD/70 GT. For more, see this 
month's Focus, p. 38. 


FOCUS: Trends in the GIS Market 


38 GIS Goes 3D 

Geographical infor- 
mation systems have already 
proven their worth as a 
two-dimensional tool. But 
their full potential will be 
realized only as they enter 
the third dimension. 


By Laura Lang 


50 Computers Capture 
Moments of Motion 
The latest in motion cap- 
ture technology combines the 
flexibility and convenience 
of video cameras with the 
speed and accuracy of com- 


puters. 
By Bob Cramblitt 


63 Black-and-Whiite 
Magic 
Users who need more than 
a faithful reproduction of a 
black-and-white photo- 
graph are taking advantage 
of new software tools that 
have brought the techniques 
of photo retouching and 
halftoning to the desktop. 
By Tom McMillan 


85 Applications 
Computervision’s 
StressLab finite-element 
modeling and analysis 
package helps lawn mower 
designers at The Toro Com- 
pany predict how designs in 
development will stand up 
to real-life stresses. 
By Audrey Vasilopoulos 


3-Way Lounger 


One revoluti 
the world looks at TV 


BTS did not invent the three-way lounge chair. Barcalounger’ did. 

But you'd be surprised at how many of the most revolutionary ideas in the history of video 
did come from BTS. In fact, because we look at things differently, the whole world looks at things 
differently. 

We introduced the first CCD film scanner, for instance. The first Plumbicon camera tube. 
The first software-based character generator. The B format for videotape recording. The modular 
routing switcher. And of course, the first 3-D computer animation system, for which we won one 
of our three Emmies. 

BTS has been a technological innovator in the video industry for six decades. Our cameras, 


PHILIPS 


3-D Computer Animation 


nary cha in the way 
invented by BTS. 


switchers, videotape recorders and graphics equipment are among the best-engineered, highest 
quality and most reliable in the world. Our work in High Definition and CCD products is pacing 
an industry which faces the most sweeping technological advances since its beginning. 
And we’re as dedicated to better product service and support as we are to better products. 
So although BTS may not yet be a household word, here’s a word to 
the wise. In the years ahead, BTS will continue to be more forward thinking, BIS 
more responsive and more innovative in our approach to video technology 
than anyone else. The name behind 
Including Barcalounger. what’s ahead. 


BTS is Broadcast Television Systems, a joint company of Bosch and Philips. For more information, please call 1-800-562-1136 or write BTS, P.O. Box 30816, Salt Lake City, UT 84130-0816. 
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FRONT END 


Product Puffery 


was dismayed by a statistic cited by Carl Machover during the 

opening remarks at this year’s Frost & Sullivan Computer Graphics 
Conference. According to a recent study by the University of Alaska 
School of Management, the number one obstacle to the increased use of 
computer graphics is insufficient user knowledge. 


In fact, he reported, better than sixty percent of survey respondents 
found it to be an impediment and nearly half of those found it to be the 
major impediment. All other factors—including the complexity of 
product selection, the high cost of graphics, the difficulty of integrating 
graphics with other systems, the lack of support for graphics by top 
management—were ranked significantly lower. 


Even more disturbing was Machover’s analysis: “We are not doing the 
job we thought we were,” he said. “We could do a better job of filtering 
information and providing guidelines and recipes for users. And 
vendors could be much more objective and candid.” 


There’s no question about the first couple of points, but can we really 
expect vendors to offer objective information? “Look,” Machover related 
to me at the break, “I was a vendor long enough to know that their 
guidelines lead you to one conclusion: buy their products. What they’re best 
at is at the top of the list. What they’re weak at is left off.” Other vendors I 
spoke with at the conference concurred with that assessment. “If I am given 
five minutes to speak, ’m going to plug my product,” one claimed. 


Truth be told, there were one or two fresh breezes blowing, which was a 
testament to Machover’s speaker selection. For instance, James Tetter, 
president of Management Graphics, called all of his competitors in the 
film-recorder market and asked for sample slides of their output for his 
presentation. They were flabbergasted, he said. 


But such presentations were the exception. In fact, our experience has 
been that it’s simply too much to expect vendors to be unbiased when 
talking or writing about their own products. They unfortunately don’t 
perceive objectivity to be their purpose or responsibility. 


Yet objectivity is precisely a primary responsibility of a legitimate end- 
user, applications-oriented magazine. That’s why, although CGW 
welcomes vendor-contributed articles about graphics issues, trends, and 
technology, it is our policy not to run product or application stories 
written by vendors or, for that matter, by freelancers or writers who are 
on a vendor’s payroll. Of course, being objective means more work for our 
writers and editors. But we believe you, the readers, deserve this level 
of journalistic enterprise. In fact, we think you should demand it. 


POS Lit be 


Phil LoPiccolo 
Editor 
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TI's new plotter pens. 
Brilliant by design. 


TI announces its new line of hard- 
working plotter pens, designed and 
manufactured by TI for users who 
want brilliant color, long-lasting pen 
performance and convenience—all at 
a competitive price. 

Available for HP, HI and compatible 
plotters, Tl’s fiber tip plotter pens 
offer brilliant performance: vivid, eye- 
catching colors that won’t bleed or 
fade; solids that are really solid and 
consistent; and lines that are crisp and 
continuous, even at high speeds. 

Choose from a full line of fast-drying, 
water-based colors, specially formu- 
lated by TI: 10 vibrant shades for 
paper plots and 10 high density shades 
to meet the demands of transparent 
films. All 20 colors can be used on 
either medium for added variety. 


44341 


© 1989 Texas Instruments Incorporated. 


Identifying pen color is quick and 
easy. The color of the pen body 
indicates the color of the ink inside. 

Practical design, exacting engineer- 
ing, and quality-conscious manufac- 
turing help put TI’s new plotter pens 
ahead of the pack. 

What’s more, TI’s pens are only part 
of a system of high quality plotting 


accessories available from TI, includ- 
ing plotter papers and transparency 
films. 

Attractively priced and available 
now, TI’s plotter pens and comple- 
mentary plotter supplies are brilliant 
by design. 

For more information call: 


1-800-527-3500 


Photography above shows an actual plot created with TI’s 
plotter pens and Presentation Plus ™ paper. 

Presentation Plus is a trademark of Texas Instruments 
Incorporated. 

HP is a trademark of Hewlett-Packard Company. 
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Look what theyre doing 


Posters. Packaging. Publications. And what you do becomes very Streamline-and a desktop scanner- 


In other words, everything we've impressive. you can convert that drawing into 
gan veered of fact, with the design CONVERT WITH eo 
tools from the Adobe Illustrator 88” ADOBE STREAMLINE. In fact, whether it’s a corporate 


family of illustration software, they're ‘taline identity or an illustration, Adobe 
doing just about anything they want. Pb With the wuumins Alobe ne Streamline can quickly convert all 


And so can you. your existing black & white line art 
That's because these arethe _- —— into Adobe Illustrator 88 files. 
very same tools that have been : And that means you may never 


eaming accolades not only from go back to the drawing board. 


desktop publishers, but from pro- 


fessional designers and illustra- neem | io | oa 1F CE HM WITH 
lors, aS well. / Adobe Collector's Edition ie titreers 2 Li 7! anette 
All of which means you don’t ee oe 

have to be a computer expert to Meciettion eo EDITIONS. 
di wpa you combine the aaa na 
power ofa Macintosh® with the Aemiesetzom si moe 
precision of Adobe Illustrator 88, We've made that easy 
— do it becomes virtually with the Adobe Collector's 
second nature. Editions, our libraries of 

bj pre-built Adobe Illustrator 
Po lara ap tea TT eto 88 art files to use asis or 
ofthe Adobe Mustrator 88 family aaa = Adobe change as you see fit 
of tools, it’s easy to see what they ——————- Wactrator The Adobe Collector's 
can do for you. SpiFrancece” © _ oe Edition : Symbols, Borders 
Ka Look for this symbol on computers, printers and other products that support PostScript The Adobe logo, Adobe and PostScript are registered trademarks and Adobe Illustrator 88, Adobe Streamline 


nsscurr SOftware from Adobe Systems. It’s your guarantee of quality and compatibility. *Pantone, Inc.'s check-standard trademark for color reproduction and color reproduction materials. 
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with Adobe Illustrator 8 


and Lettevforms includes hundreds of _ right, you can work on getting the overlays. And shade for realistic depth 


great graphic elements, bordersand color right. and shadow. 
font outlines. Adobe Illustrator 88 can simulate And, with a little help from a 

And, the Adobe Collector's Edition: colorsright out ofyour PANTONE®* — PostScript® typesetter, you can now 
Patter''s and Textures offers exciting § MATCHING SYSTEM produce professional-quality color 
design solutions for all your geological, Book. se.) separations and mechanical art easier 
architectural, cartographic, technical, | than you can say, “Black, yellow, cyan 
and graphics applications. * | and magenta” 

PUTTT ALLTOGETHER WITH IMAGINE WHAT 

ADOBE ILLUSTRATOR 88. YOU CAN DO WITHIT 

Once you're ready, you can use When you look at what’s been 
Adobe Illustrator 88 to make changes done, it’s easy to see how much more 
or refine images in a hundred differ- the Adobe Illustrator 88 family of 
ent ways-without once sacrificing design tools can do for you. 
your original ideas. ~~ i Like more productivity. 

Or, you can start from scratch. 5 NN : And more creativity. 

There’s even a freehand tool that 9 “ESE San Franesco | And more reason to call us at 
makes drawing on the screen as easy With Adobe Streamline and a desktop (800) 344-8335 to find all of the Adobe 
as Moving a mouse. scanner, it§ easy to convert Illustrator 88 tools you need at your 

And ifyou’re already drawing with lack & white line art into high quality —_—_ nearest Adobe Authorized Dealer 
a Macintosh, you can use Adobe Adobe Illustrator 88 files (outside the U.S.A. and Canada, call 
Illustrator 88 to automatically convert From black to white and more your local distributor). 
your MacDraw° files. Or youcan use than 700 colors in between. Then you can start doing it, too. 
the program’s auto trace tool to save You can blend colors for great air- 

MacPaint® files just as easily. brushing effects. TA?) oat 

Then, once you've got the image Cut intricate masks. Build perfect SrsMe TACO ORe TT 


and the PostScript logo are trademarks of Adobe Systems Incorporated in the U.S.A. Macintosh is a registered trademark of Apple Computer, Inc. MacDraw and MacPaint are registered trademarks of Claris Corporation. 
© 1989 Adobe Systems Corporation. All rights reserved. 


Board Meeting 


CLIPPER GRAPHICS HIGH PERFORMANCE 
GRAPHICS SUBSYSTEM SAVES YOU 
HUNDREDS OF DEVELOPMENT HOURS. 


CLIPPER GRAPHICS. . .A high performance graphics subsystem 
(not just a graphics board) provides high-end mainframe graphics 
functionality for PC’s and compatibles with our unique architecture 
once found only in high-end or stand-alone work station products. 


Our engineering, marketing, manufacturing and administrative talent, 
was the first to deliver display list capabilities to personal computers. 


If you design products for CAD/CAM, Simulation, Robotics, CAE, 
Publishing, and other technical fields that require intelligent, high 
performance graphics, then CLIPPER GRAPHICS is for you. 


CLIPPER GRAPHICS provides unmatched performance. .. high 
speed line draw, integer and floating point data types, 2D/3D 
transformations, picking, Bezier curves, hierarchical display lists, 
and much more. 


All this to minimize your development time and let you bring high 
performance products to the market with a competitive edge. 
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= Performance 5 to 20 times greater than 
similar products 
= Compatible with AT and 386, providing mainframe graphics 
capabilities. Choice of colors, and resolutions to 1280x1024. 
= An open architecture suitable for design of todays graphics 
applications, and built in functions ready for the future 
applications as well. 
¢ Standards: VDI/CGI, GKS, GEM, and CGA for easy software 
interchange. 
¢ CAD/CAM applications: AutoCAD, Computervision’s Personal 
Designer, VersaCAD, CADkey, DataCAD, and Micro CADAM, and 
Integraph’s Microstation to name a few. 
¢ Development tools: C-Library, PHLIP with over 200 graphics 
order codes, and HOOPS (an advanced 3D graphics 
programming interface). 
¢ Emulators: TEK 41XX and VT100. 


Put our team to work for you. Call now for more technical 
information and OEM product literature. 


Pixelworks, Inc. 
The High Performance Graphics Company 


7 Park Avenue, Hudson, NH 03051 603-880-1322 
800-247-2476 Telex: 910-240-0663 FAX 603-880-6558 


AutoCAD® is a registered trademark of Autodesk, Clipper Graphics of Pixelworks, Inc., HOOPS of Ithaca Software, Personal Designer™ 


of Computervision, VersaCAD™ of VersaCAD Corp., CADkey® of Micro Control Systems, MictoCADAM™ of CADAM, Inc., 


MicroStation™ of Bentley Systems, Inc 
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ately Seeking Support” in the 

December issue to have a some- 
what familiar ring. I was one of 
the first AutoCAD dealers, and at 
various times have been an author- 
ized dealer for a number of well- 
known CAD vendors. 

As a technical dealer, I am well 
aware of the need for good custom- 
er support. Unfortunately, this 
support is hard to provide when 
the majority of packages use ar- 
cane and inconsistent user inter- 
faces, and have poorly organized 
and inaccurate documentation. 

Without a clear user interface 
and good documentation, even the 
most competent dealer will be un- 
able to render good customer sup- 
port. If I run into problems such as 
obscure icons, inadequate on-line 
help, unforgiving commands, rats- 
nest menus, excessive keyboard- 
ing, or worst of all, a lack of basic 
functionality, I can count on a sup- 
port nightmare. 

Your editorial spoke of one CAD 
vendor that has only two support 
people for an installed base of near- 
ly 70,000 users, and another that 
has more than 50 support people for 
a comparably smaller user base. I 
submit that the former vendor prob- 
ably provides as good, if not better, 
support than the latter... 

There are very few CAD dealers 
with the expertise or desire to com- 
pensate for a difficult-to-support 
program. If a vendor hopes to be 
successful in the CAD market, it 
should spend the money for a real- 
ly good technical support depart- 
ment, and then do everything pos- 
sible to make sure its customers 
rarely need it. 


: found your editorial “Desper- 


Evan C. Yares 
Design Automation Systems 
Phoenix, Ariz. 
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I agree that basic functionality, 
good documentation, and a well- 
designed user interface are impor- 
tant criteria for evaluating a CAD 
package. And certainly some pro- 
grams do a better job than others. 

Still customer support is vital. As 
you point out, the majority of pro- 
grams are far from perfect. More- 
over, it’s understandable that even 
advanced users of excellent pro- 
grams need a helping hand at 
times, especially when you consider 
the increasing sophistication of 
most CAD packages, the growing 
demands for integrating systems 
and sharing data, and the high 
costs associated with downtime for 
engineering design functions. 

My point was to remind those 
looking to buy a bargain-basement 
CAD package that they can’t expect 
to get something for nothing. And 
that certainly applies not only to 
user support but to the factors you 
mention, as well. —Ed. 


Getting Started 

I read Gregory MacNicol’s article 
"Desktop Video: Myth or Mistake” 
in your December issue. I am an 
amateur in computer animation, 
so I was hoping you could clear up 
a few ambiguities for me. 

First, my profession is drafting. I 
am presently employed by an engi- 
neering firm located in Montreal, 
and am an AutoCAD apprentice. 
Being partly technically oriented 
and partly artistically inclined, I 
believe that I would enjoy the cre- 
ative challenge of three-dimen- 
sional animation. Who are today’s 
computer animators? Are they pro- 
fessional graphic artists? What 
kind of training and education 
would one require? 


Christine Morissete 
Montreal, Quebec 


We asked contributing editor Greg- 
ory MacNicol to answer your ques- 
tions and offer some advice. Here is 
his reply: 

“First, let me assure you that 
there are no direct paths to comput- 
er animation. Almost all of the 
computer animators I know come 
from widely varying experiences 
and professions: graphics arts, 
computer science, traditional ani- 
mation, medical illustration, even 
music. What they all share, how- 
ever, is a deep love for their particu- 
lar part in computer animation. 
And whether their expertise is tech- 
nical or artistic, they have some- 
thing special to contribute. 

This means that if you were to 
focus on graphic design, commer- 
cial marketing, movie scriptwrit- 
ing, or video technology, your back- 
ground may be an essential compo- 
nent to an animation group. 

Yes, education is important and 
is twofold. Formal education in 
computer graphics provides excel- 
lent skills in planning, aesthetics, 
and very often, hands-on use of the 
latest equipment. Two excellent 
schools in Canada are the Univer- 
sity of Waterloo and the University 
of Montreal, where several award- 
winning computer-generated films 
were made. The other aspect of edu- 
cation is keeping abreast of the lat- 
est activities by reading the trade 


We welcome your comments, crit- 
icisms, Questions, and suggestions. 
Please address letters to: 

Editor 

Computer Graphics World 

One Technology Park Drive 


P.O. Box 987 

Westford, MA 01886 

FAX: (508) 692-0525 

Easy Link: 62649490 

MCI Mail: Computer Graphics World 
Magazine 
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and technical journals. SIG- 
GRAPH’s Association of Comput- 
ing Machinery in New York City 
and the National Comput- 
er Graphics Association in Fairfax, 
VA are the two leading organiza- 
tions that promote computer graph- 
ics with conferences, local meetings, 
and many other excellent re- 
sources.” —Ed. 


Design for Designers 

I would like to thank you for the 
excellent description you provided 
to your readers of Alias Research 
(October) and how it is broadening 
its marketplace. I believe the au- 


INPUT 


thor, Tom McMillan, represents 
Alias correctly and fairly and I 
would just like to provide clarifica- 
tion on a couple of points. 

Our co-marketing agreement 
with SDRC (Structural Dynamics 
Research Corp.) is not complete at 
this time, although it is Alias’s de- 
sire to work with a vendor of the 
magnitude of SDRC. Second, I be- 
lieve it should be clarified that 
SDRC does have more than 7000 
installations and that their solid 


Quotable Quotes 


modeler is well respected. 

My intention is to clarify that 
the focus of our surface modeler, 
animation, photorealistic renderer, 
and video capabilities are really at 
the front of the design process for 
the industrial and product design- 
er, and have more of an artistic 
than a mechnanical engineering 
focus, which SDRC provides world- 
wide leadership in. 


Arthur Bell 

Vice President 
Product Management 
Alias Research 
Toronto, Ontario 


12 


S ound bites usually suffer from several inherent 
problems. They’re often simplistic, manipula- 
tive, and about as creative and meaningful as your 
average bumper sticker. 

Still, every now and then we hear some that are 
too good to pass up. Such was the case last month 
at the Eleventh Annual Forecast & Assessment 
Computer Graphics, a forum sponsored by Frost & 
Sullivan and hosted by Carl Machover, which 
proved once again to be one of the premier confer- 
ences in the field. 

So let us depart momentarily from our normal 
mode of quiet decorum. We offer, instead, recogni- 
tion to those whose comments and predictions at 
the conference captured the spirit of several issues 
facing the computer graphics industry, namely the 
looming Japanese presence, the importance of a 
well-planned marketing strategy, the promise of 
scientific visualization, the real reason for the Mac- 
intosh’s popularity, the perceived evolution of CIM, 
and the fantastic vision of the far future: 


e “Beware of any market the Japanese are in, and 
any they missed.” James Tetter, president of Man- 
agement Graphics, commenting on the lack of in- 
terest on the part of the Japanese in the film-re- 
corder market. “We depend on the death of a com- 
petitor for market growth.” 


e “I'd like to announce that the Japanese have just 
invented the paperless toilet.” Conference chair 
Carl Machover, president of the consuiting firm, 
Machover Associates, offering a tongue-in-cheek 
answer to the familiar prediction that we will see 
the paperless office about the same time that we 
see the paperless toilet. 


e “We were like a blind dog in a meathouse.” 
Chuck Kolstad, the new president of Pixar refer- 
ring to Pixar’s marketing effort, which was likened 
to stumbling around searching for a market, pro- 
viding a cure for no known disease. 


e “Any computer worth building today will revolu- 


tionize science, the way that workstations revolu- 
tionzed VLSI design.” Gordon Bell of Ardent pro- 
moting the virtues of super graphics workstations 
over mini and mainframe computers, which he dis- 
misses as “code museums.” 


e “It’s been estimated that 95 percent of all satel- 
lite data has never been looked at. If we had ana- 
lyzed it, we would have identified the hole in the 
ozone layer more than 10 years ago.” Jim Warner, 
president of Precision Visuals, identifying a need 
for mass-market visualization tools, which is how 
he is promoting his company’s PV Wave program. 


e “You can’t port to the Mac. You have to rewrite 
for the Mac. Programmers hate it. Users Love it. 
That’s the way it should be.” Tom Lazear, president 
of VersaCAD, a company that has created a Macin- 
tosh version of PC VersaCAD program. 


e@ “The Mac is not successful because of its user in- 
terface, but because it offers a turnkey solution to 
electronic publishing,” Jon Peddie, president of the 
Jon Peddie Associates market research firm. 


e “In his 1953 novel, Player Piano, Kurt Vonnegut 
envisioned that all factories would be run by one 
massive computer housed under the Rocky Moun- 
tains in Colorado, lathes would be run by machines 
that recorded the movement of the most skilled 
machinists, and social unease and sabotage would 
come from displaced workers.” Bob Fischer, presi- 
dent of Computervision division of Prime, compar- 
ing old and new visions of CIM. 


e “Xanadu will be as important to people who 
think, as television is to people who don’t think.” 
Ted Nelson, Xanadu creator, quoting from the an- 
nouncement of AutoDesk’s acquisition of Xanadu, 
a technology that he believes is the first step to- 
ward an instantly accessible worldwide repository 
of all the textual and graphical information ever 
created. “It’s difficult getting people to understand 
that God didn’t intend for people to use computers 
the way we use them now.” —PL 
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How Io Size 


A complete range of color monitor 
technologies and sizes for every application. 

There’s a lot to consider when sizing up a supplier of color 
graphic display monitors. Critical questions arise, such as 
manufacturing experience, technology innovation, proven 
reliability, product selection, and customer support. 

That’s why you should consider Mitsubishi. 

For years, Mitsubishi Electronics has led the industry in 
supplying color graphics monitors. Mitsubishi offers the 
widest range of monitor features, sizes and advanced tech- 
nologies on the market today. Quality monitors to support 
your exact requirements—whether large screen, small 
screen, fixed-frequency or multiple-frequency performance. 

A comprehensive line which includes 14”, 15”, 16”, 20”, 
26”, 33”, and 37” models, available in a variety of perform- 
ance ranges. Whatever your application—CAD/CAM, 
image processing, presentation graphics, or desktop pub- 
lishing—Mitsubishi has the right monitor, at the right cost. 


Technology leadership. 

When you size up technological advancements, Mitsubishi 
clearly leads the way. The leader in auto-tracking technology 
with more models and sizes, covering the broadest range of 


© 1988 Mitsubishi Electronics America, Inc. 
Mitsubishi is a registered trademark of Mitsubishi Electric Corp., Tokyo. 


Screen images produced with permission from the following companies (trademarked software package name follows 
company name): Autodesk, Inc. (AutoShade) and (AutoCAD); MacroMind, Inc. (VideoWorks II); Computervision Corporation 
(Personal Designer); SuperMac Software (Pixe/Paint); Software Products International (Open Access II). Image printed with 
permission from Media Logic, Inc. (Artisan). 


horizontal scan frequencies, than anyone else. The leader 

in dynamic beam focus (DBF) technology for sharper, 
clearer images to the edge of the screen. And the leader in 
microprocessor-enhanced, digital scan mode memory tech- 
nology for optimum display size and clarity in any mode, text 
or graphic, or when switching between multiple modes. 


OEM experience and commitment. 

And when you size up Mitsubishi’s continuing commit- 
ment to serving the OEM market, you'll find a company 
with the industry’s broadest range of experience, service, 
applications assistance and resources to support you with 
high-quality monitors in volume. 

To size up monitor technology, one name is all you have 
to know: Mitsubishi. Call or write Mitsubishi Electronics 
America, Inc., Computer Peripherals Division, 991 Knox 


Street, Torrance, CA 90502, (213) 217-5732. 


The leader in 
auto-tracking technology. 
Mitsubishi’s auto-tracking 
monitors automatically track hori- 
zontal and vertical frequencies, 
eliminating manual frequency 
adjustments. From 14” to 37” dis- 
play sizes, Mitsubishi offers you a 
total solution in auto-tracking 
convenience and versatility. 


The leader in large screen 
technology. 

Mitsubishi offers the two largest 
auto-tracking monitors in the 
industry today. Bright, vivid colors 
on our big 33” or 37” monitors 
result in greater impact and add a 
new dimension to the growing 
presentation graphics market. 


onitor Technology. 


STUART SHARPE 


tA 7A ‘ 
Fécconall esegras 


2 ‘ set SoHE. 
fo LE aban ie Da ric AE 


Screen Mitsubishi Horizontal Scan Screen Mitsubishi Horizontal Scan 
size Model Frequency (kHz) Size Model Frequency (kHz) 
14” XC1409C 19.1 20” C3920/21/22 15-24 Sales Offices: 
oy ne i x 15.75 20” (6920/21/22 28-35 Carrollton, TX (214) 241-5300 
n % 20” HA3905* 15.7 ~ 36 Minnetonka, MN (612) 938-7779 
14 AUM1381A 15.7 ~ 36 Mt P IL (312) 298-9223 
14" FA3415/25* 15.7 ~36 20" HL6905"* 30 ~ 64 Sie pe ees 
14” HF1400/50 155-20 20” HG6905° 40-67 Norcross, GA (404) 368-4845 
14” HF2400/50 90-25 90” HJ6905*° 40 ~70 Piscataway, NJ (201) 981-1001 
14” HF3400/50 30-35 Sunnyvale, CA (408) 730-5900 
26” C3510 15-18 Torrance, CA (213) 217-5732 
in FHF3500 - 
(flat square) 30-35 26” C6512 98-34 Woburn, MA (617) 938-1220 
16” C8652 47-52 30 XC3310* 15 ~ 35 
16” FG6600 60-65 
16” HL/FL6605** 30 ~ 64 37" XC3710" 15 ~ 35 
*Auto-tracking ‘*Microprocessor-enhanced programmable display settings “Available with DBF 
The scans in RE CrOp KC The leader in dynamic 
cessor-enhanced technology. beam focusing (DBF). rf 
Mitsubishi was the first on the With advanced DBF technology, P € ormance 
market with auto-tracking Mitsubishi offers OEMs Peripherals. i 
microprocessor-enhanced moni- distortion-free, high-resolution ie ee 
tors. Digital scan mode memory displays. DBF technology changes hes om Tom —— 


features a microprocessor in the 
monitor which can remember up 
to 20 combinations of settings for 
horizontal width, phase, centering 
and pincushion correction, as well 
as vertical height and centering. 


See our new product demonstrations at 


the beam shape from elliptical to 
circular as it strikes the corners 
and edges of the CRT; resulting in 
the highest picture quality pos- 
sible over the entire screen. 


MITSUBISHI 
ELECTRONICS 
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Our (HSI) Color’ Frame Grabber lets you change 
your image as fast as you change your mind. 


Welcome to the real-time world of color image processing. finally, we dropped out the color to show the intensity values—all 
If you work in a high speed environment with an IBM PC AT in real-time. . 
or compatible, you already know how complex and time-consuming So, whether your application involves animation, cosmetic 
RGB color processing is. In contrast, HSI processing lets you manip- _ analysis, robotic vision or quality assurance on fruits and vegetables, 
ulate hue, saturation, and intensity independently and in real-time. our DT 2871 is the real-time solution for color image processing 
Add that to your power and memory! you've been looking for. 
Our DT2871 (HSI) Color™ Frame Grabber with its Aurora™ Call (508) 481-3700 
software simply facilitates and accelerates conventional color image In Canada, call 1-800-268-0427. 
processing. Take a quick look at the “split personality” above and 
see why. pape joke eg Scientific Industrial 
The image on the upper left shows Data Translation President, ome rat ae weary eatin 
Fred Molinari’s true colors in a frame captured directly from a Electronic ers Medical diagnostic aed pee vedi 
video camera. Then, to illustrate the broad range of colors available ranerineeiet Microscopy vegetables 
to you, We changed the backgr ound hue value in the upper right Fiimcoleation See eh zt Fleetronic components 
image. Next we increased the saturation on Fred’s shirt and tie, and Ss area aie cra it 
adjusted both the RGB and HSI values on his snappy jacket. And Training Robot guidance 


DATA TRANSLATION 


World Headquarters: Data Translation, Inc., 100 Locke Drive, Marlboro, MA 01752-1192 USA, (508) 481-3700 Tix 951646 
United Kingdom Headquarters: Data Translation Ltd., The Mulberry Business Park, Wokingham, Berkshire RG] 2QJ, U.K. (0734) 793838 Tlx 94011914 
West Germany Headquarters: Data Translation GmbH, Stuttgarter Strasse 66, 7120 Bietigheim-Bissingen, West Germany 07142-54025 
International Sales Offices: Australia (2) 662-4255; Belgium (2) 735-2135; Canada (800) 268-0427; Chile (2) 25-3689: China (408) 727-8222, (1) 868-721; Denmark (2) 274511; Finland (90) 372-144: France (1) 
69077802; Greece (1) 951-4944, (31) 527.039, (1) 361-4300; Hong Kong (5) 448963; India (22) 23-1040; Israel (3) 5401524; Italy (2) 82470.1; Japan (3) 348-8301, (3) 502-5550, (3) 355-1111; Korea (82) 756-9954: 
Morocco (9) 30-4181; Netherlands (70) 99-6360; New Zealand (9) 504759; Norway (2) 53 12 50; Peru (14) 31-8060; Philippines 818-0103; Portugal 545313; Singapore 7797621; South Africa (12) 8037680/93; Spain (1) 
455-8112; Sweden (8) 761-7820; Switzerland (1) 723-1410; Taiwan (2) 918-4740; United Kingdom (0734) 793838; West Germany 07142-54025. 
(HSI) Color Frame Grabber is a trademark and Data Translation is a registered trademark of Data Translation, Inc. All other trademarks and registered trademarks are the property of their respective holders. 
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News in Brief 


Unix International, the group competing with OSF to develop a Unix 
Unix International standard, staged an international press conference recently to provide 
Takes Sh ape details of its charter and organizational structure. The 40 member group, 

which includes such vendors as AT&T, Sun, Texas Instruments, Prime, 
NCR, NEC, Intel, Motorola, Unisys, and Wang, will locate its worldwide 
headquarters in New Jersey, with foreign offices located in Brussels and 
Tokyo. In addition to interim chairman Donald Herman, the group’s 
officers will include Peter Cunningham of ICL as president and CEO, Tom 
Mace of Unisys as director of marketing, and Alan Nemeth of Prime as 
director of technology. According to Herman, group members will manage 
the process for defining the Unix specification, but AT&T’s new Unix 
Software Operation will take responsibility for engineering and licensing 
the product. The standard will be compliant with X/Open. 


Cognition (Billerica, MA), the young start-up company that helped 
Cognition Looks popularize the term MCAE three years ago, has been unable to raise 
for a Buyer enough capital for its third round of financing and is actively looking 
for someone to buy its technology. The company, which once had a staff 
of 100 people, is now down to eight technical staff members and two 
cofounding executives. According to a Cognition staffer, a couple of 
companies have shown interest in buying Cognition’s technology, and 
it’s expected an agreement will be reached by the middle of this month. 


David Nelson, a cofounder and the chief technical officer of Apollo 
Apollo Founder fo Computer (Chelmsford, MA), has resigned from the company, stating a 
desire to start up a new company to integrate emerging video 
Make a New Start technologies with a new generation of computers. Nelson’s departure 
means that only one of the original seven founders is still with the 
company. According to an Apollo spokesman, Nelson’s departure will not 
have a significant impact on the company as he has been removing 
himself from day-to-day operations for some time. 
_ While industry analysts agreed with that assessment, Vicki Brown of 
IDC noted that Apollo has seen an above average turnover of executives, 
and that it’s a situation symptomatic of Apollo’s loss of momentum in 
the industry. Brown added that even Apollo’s strong product line and 
impressive new Series 10000VS personal supercomputer may not be 
enough to get the company back on track. “Once you lose momentum in 
this industry, it’s hard to get it back,” she said. 


Members of the publishing industry were expected to form a new group 
PostScript Defined last month with the goal of clearly defining the PostScript standard and 
to provide for the orderly evolution of its specifications. The group, to be 
called the SPS Association, was to hold its first meeting at the February 
Electronic Printing Systems/Professional Electronic Printing 
conference sponsored by Dunn Technology. The desire for a clear 
definition of PostScript standards has been gaining momentum in the 
publishing industry since late last year. 
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Concerned by the lagging US effort in high-definition television 
technology, sixteen high-tech firms have agreed to work together to solve 
the problem. The group will fund the drawing up of a business plan for 
an industry-government consortium dedicated to HDTV research and 
development. Among those involved in the effort are Hewlett-Packard, 
DEC, Zenith, IBM, Apple Computer, Tektronix, Motorola, and Texas 
Instruments. 


Claiming the record as the fastest growing new entrant to the technical 
computing market, Stellar Computer (Newton, MA) reported that after 
six months of volume product shipments, it ended FY ‘88 with an 
installed base of 120 GS1000 graphics supercomputers at 80 customer 
sites for a total of $12.7 million in revenues. Forty-four percent of the 
revenues came from international sales. 


The 11th Annual Frost & Sullivan conference on computer graphics 
held in January in San Diego was a good place to be if you wanted to get 
the latest statistics on almost any aspect of the computer graphics 
industry. Following is a sample of just some of the numbers that were 
being tossed around: 

@ Conference chairman Carl Machover, of ‘Machover Associates, 
reported that the worldwide commercial computer graphics market for 
US manufacturers will grow from $11.1 billion in 1989 to $32.2 billion 
in 1994. 

@ Jon Peddie of Jon Peddie Associates said there are currently 34 
companies selling 57 medium-resolution graphics boards (640-by-350 to 
800-by-600 resolution), and that the market for those boards will grow 
from $359 million in 1988 to $388 million in 1991. There are 95 
companies offering over 195 high-resolution boards (1024-by-768 to 
1024-by-1024 resolution), and the market for those will increase from 
$250 to $400 million by 1991. 

@ Frost & Sullivan reported the graphics workstation market would 
rise from $4.4 billion in 1988 to $21.1 billion in 1993, the input device 
market would rise from $240 million to $1.3 billion, and the output 
device market would rise from $782 million to $10.7 billion. 

@ One report from Frost & Sullivan predicts that the market for flat 
panel displays will rise from $913 million in 1987 to $2.5 billion by 1992. 
Another report predicts that the commercial market for image 
processing will grow from $532 million in 1988 to $1 billion by 1992. 


For the quarter ending December 31, 1988, Apple Computer 
(Cupertino, CA) reported that net revenues and net sales rose 35 percent 
over the same quarter one year ago. However, the profit margin dropped 
slightly from 52.1 percent of sales to 49.1 percent. Sun Microsystems 
(Mountain View, CA) reported revenues for the quarter rose 91 percent to 
$448 million, while net income went from 19 cents per share up to 36 cents 
per share. Digital Equipment Corp. (Maynard, MA) saw operating 
revenue rise 14 percent, up to $3.18 billion, but net income dropped from 
$2.48 per share to $2.20 per share. Computer Associates (Garden City, 
NY) watched revenues increase 59 percent to $309.4 million, while net 
income grew 47 percent. The president of Prime Computer (Natick, MA) 
told analysts that, barring changes in the economy or its acquisition by 
MAI Basic Four, the company expects operating income to increase by 40 
to 50 percent in 1989 and by another 20 to 30 percent in 1990. After two 
quarters of losses, Apollo Computer (Chelmsford, MA) returned to 
profitability with a net income of $3.2 million on revenues of $184 million 
for the quarter ending Dec. 31, 1988. 
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a) NuVista 2M __b) NuVista 4M 3} All of the oe 


Which videographics card offers full QuickDraw™ compatibility at 


1,2,4,8,16 or 32-bits per pixel? 
a) NuVista 2M __b) NuVista 4M C) All of the above 


Visual clue for Videographics test. 


lf you chose (c) on all three questions, congratulations! You 
know that the NuVista series from Truevision Is the answer 
to all your advanced videographics needs. The NuVista is 
available with either 2Megabytes or 4Megabytes of video 
memory, and creates professional video effects and com- 
puter graphics using any QuickDraw compatible software, 
now and in the future. No patches, no gimmicks, no hassles. 


So whether your application is video production, digital pre- 
press, presentation graphics or 3D renderings, you'll find the 
NuVista will pass your test with flying colors. Oh, and if you 
answered (a) or (b) to any question above, give yourself 

half credit. Then obtain even more NuVista information by — 
requesting a copy of our educational brochure True color? 
aoe answers. Of ky me beste ae cabana aa due | 
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Adobe Systems (Mountain View, CA) has signed an agreement to allow 
Joint Efforts its PostScript interpreter to be incorporated in a range of color film 
recorders from Agfa Matrix (Orangeburg, NY). Hitachi (Rowland 
Heights, CA) has agreed to integrate its VY-55A color video printer with a 
system from New Image Industries (Los Angeles) that allows users to 
manipulate video images. A two-year distribution agreement calls for 
Sumisho Electronic Systems to sell and support the AT&T Pixel 
Machines (Holmdel, NJ) throughout Japan. New agreements with three 
leading researchers in the fields of molecular dynamics, quantum 
chemistry, and crystallography brings to 30 the number of organizations 
cooperating with Stellar Computer (Newton, MA) to develop application 
software for the Stellar graphics supercomputer. 

Responding to customer requests, Aries Technology (Lowell, MA) has 
signed a $5 million OEM agreement with Sun Microsystems (Mountain 
View, CA) that will enable Aries to bundle its MCAE software with Sun 
hardware prior to shipment to customers. A joint development agreement 
calls for Bechtel Software (Acton, MA) to port its Walkthru animation 
software to the GX4000 graphics accelerator from Raster Technologies 
(Littleton, MA). Solbourne Computer (Longmont, CO) has licensed the 
software coprocessor technology from Phoenix (Norwood, MA) that will 
enable Solbourne’s SPARC-based multiprocessing workstations to run 
DOS applications. Truvel Corp. (Chatsworth, CA) and Avalon 
Development Group (Cambridge, MA) will jointly promote the use of 
Truvel’s color scanners with Avalon’s color photodesign software, 
PhotoMac. The first product to come out of a new joint venture between 
digital mapping vendor Spatial Data Sciences (Mclean, VA) and printer 
R.R. Donnelley & Sons will be a routing and electronic map publishing 
system for the travel industry. 


e The Network Computing System from Apollo Computer 

Also of Note (Chelmsford, MA) is proving to be a popular item. Already licensed by 
IBM, HP, and nearly 100 other organizations, it most recently has been 
licensed to Digital Equipment Corp. 

e Apple Computer (Cupertino, CA) is setting up a new R&D lab 
dedicated to artificial intelligence technology development in 
Cambridge, Massachusetts as a result of its acquisition of Coral 
Software, a vendor of AI tools for the Macintosh. 

@ The HSI/RGB Converter chips developed last year by Data 
Translation (Marlboro, MA) for its own color image-processing boards 
are now being made commercially available by themselves. — 

e Silicon Graphics (Mountain View, CA) is testing the waters of 
third-party distribution channels with an agreement to sell its Personal 
Iris workstations through 50 distributors of Sigma Design and Cadkey 
software. 

@ The 88000 RISC chips from Motorola (Austin, TX) are available for 
general sampling and will reportedly enter full production in the second 
quarter of this year. 

© Hewlett-Packard (Palo Alto, CA) has acquired Eon (Cupertino, 
CA), a vendor of a LAN software system, and has acquired a 25 percent 
equity investment in Hilco Technologies, a vendor of CIM software. 
e After raising its prices in September, Apple Computer is now 
dropping prices by nine to 25 percent on several of its product offerings, 
including the Macintosh II and the LaserWriter IINTX. 

e As part of its $9 million research contract with DARPA, Encore 
Computer (Marlboro, MA) will be investigating ways to scale shared 
memory multiprocessors into a 1 million MIPS computer. 

e Interactive Systems and Segue Software, both of Santa Monica, 
California, have agreed to help Peter Norton Computing develop and 
market a Unix version of its bestselling Norton Utilities software. 
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Plus Ten Bi Rae Old lenis 


Highly Software Compatible: An im- 
pressive list of over 200 graphic software 
products support the ARTIST™ Series. 
CAD, image processing and desktop 
publishing just begin the list of ARTIST 
applications. 

Vast Product Line: The ARTIST Series 
includes 20 graphic controllers that range 
in resolution from 800 x 600 to 1664 x 
1200. They display up to 16.7 million 
simultaneous colors and use Hitachi, Tl and 
NEC graphic microprocessors to handle 
complex drawing commands.* 

Single Screen Options: VGA, EGA, and 
CGA modules give you single screen 
workstations.” At the same time, they 
allow you to run popular software 
packages that support IBM graphic 
standards. 

PC & MC Bus Compatible: We offer 
ARTIST graphic controllers for the IBM® 
PC/XT/AT, IBM PS/2 Micro Channel™ 


and compatibles. (Macintosh II products 
to be offered soon.) 


_ ~~~ Design Leadership: Control Systems 
~» was the first to produce a high perfor- 
~ mance graphic controller for the original 


IBM PC in 1982 and we repeated that ef- 
fort in 1987 for the IBM PS/2s. 


“Peak Performance: We combine ARTIST 
- controllers with ARTIST software drivers 
~ to give you fast, feature-packed graphic. __ 


subsystems that few can match. Our 
ARTIST GT™ display list processing 
drivers give you instant zooms, birds-eye- 
views, transparent pans, and more. 


~~ High Customer Satisfaction: Our in- 


house testing procedures guarantee 
you smooth installation and operation. 
Less than 1% of ARTIST controllers are 
returned for repair. 


_ Development Tools: We offer 
- . developer's toolkits for PGL, DGIS, 
_ X-Windows, and Hoops. Each has a com- 


*Note: ARTIST controller features vary from product to product. Specifications are subject to change. 


ARTIST and ARTIST GT are trademarks of Control Systems, Inc. IBM is a registered trademark and PS/2 and Micro Channel are trademarks of International Business Systems. 7 
Images courtesy of MCS, CADKEY, VersaCAD, Ithaca Software, Autodesk, Sigma Design, AT&T GSL. AutoSolid is a trademark of AutoDesk, Inc. ©Copyright 1988 Control sated /iy) 
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5. CADKEY 
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7. VersaCAD 

8. TOPAS/RIO 


plete set of graphic primitives to speed 
creation of new software applications. 


Immediate Customer Support: Call us 
_ onour hotline and get same day customer 


service for all your ARTIST products. 
We've been told it’s the best in the 
business. 


“> Years of Experience: 6 years of graphics 
experience go into the development of new 


hardware and software products. As long 
as you own your ARTIST graphic worksta- 
tion, Control Systems will be there to sup- 
port you and offer you advanced ARTIST 
products. 


Control lees 


P.O. Box 64750 St. Paul, MN 55164 
or Call 


1-800-826-4281 


In Canada call 


1-800-543-6523 


Bs 


Not just another power trip. 


The IBM PS/2 Model 70 386 with Micro Channel. 


A desktop system with 386 power, loaded with memory, racing through complex applications at 
up to 25 MHz, is where the Personal System/2° Model 70 386 begins. 


What it offers you beyond its sheer power, is where it begins to make a difference. 


Model 70 386 


Available models A21 121 E61 


Microprocessor 80386 80386 80386 
25 MHz, 20 MHz 16 MHz 
64Kb 


lei | 
cache (30ns) 


Optional Math 80387 80387 80387 
Co-Processor 25 MHz 20 MHz 16 MHz 


Memory (RAM) 


Standard 2Mb(80ns) 2Mb(85ns)  1Mb(100ns) 
Maximum on system board 8Mb 6Mb 6Mb 
System maximum 16Mb 16Mb 16Mb 


Diskette storage 1.44Mb 3.5-inch standard (2 maximum). 


Fixed disk storage 120Mb (23ms) 120Mb (23ms) 60Mb (27ms) 


Built-in features Video Graphics Array (VGA) and display port; 
diskette controller; serial, parallel, keyboard 
and pointing device ports; clock/calendar. 


System expansion Three option slots (two 32-bit, one 16-bit). 


Operating systems DOS 3.3, 4.0; IBM OS/2; AIX™ PS/2. 


The Model 70 386 features Micro Channel,” a 32-bit 


bus created to take full advantage of 386 technology. 

Micro Channel is designed for multitasking and multiprocessing. 
It allows the PS/2* to operate several intelligent processors and 
subsystems simultaneously. So you can do several jobs at once and 
still get truly balanced performance. 

With the Model 70 386, complex spreadsheets go faster 
than ever. So do sophisticated graphics. Even networking is no 
sweat. And Micro Channel ensures a platform for future applica- 
tions, such as imaging and advanced communications. 

By combining Very Large-Scale Integration, advanced 


Surface Mount Technology and built-in features, PS/2s deliver state-of-the-art reliability and design 
sophistication. The Model 70 386 runs most current DOS applications and is ideal for the new 


OS/2” applications. 


Here, then, is a system that recognizes your need for power today, and helps protect your 
investment for years into the future. All at a price youd expect to pay for 386 machines with “yesterday's” 


bus architecture. 


For a demonstration of the PS/2 Model 70 386, see your nearest IBM Authorized Dealer or IBM 
marketing representative. Call 1 800 IBM-2468, ext. 119 for a dealer near you. 


It'll be well worth the trip. 


APRIL 16-20, 1989 


Tenth Annual 
Conference and Exposition 
Dedicated to Computer 
Graphics Applications 
Philadelphia Civic Center 
Philadelphia, Pennsylvania 


See us at booth #4571 
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Famous CAD. 


AutoCAD 
Anvil-5000pc 


AutoSolid 
MicroStation 


MICRO CADAM _ VersaCAD 


Personal Designer 


Dhabas Oe / 


Today, Matrox graphics display controllers and solid 
modeling engines are the first choice for high- 
performance, PC-based engineering workstations. 
We've built a leadership position by providing the 
best combination of hardware/software solutions. 
Call for a fabulous CAD information package... now. 


THE PG SERIES OF 
GRAPHICS DISPLAY ADAPTORS 


These high-performance processors have 
earned the respect of systems designers 
everywhere. Our PG-1024 and PG-128]1 
plug into the standard AT bus, providing 
1024 x 768 and 1280 x 1024 resolution 
respectively. The newest member of the PG 
family, designed for the Micro Channel 
architecture, brings 1280 x 1024 resolution 
and maximum performance to the IBM 
PS/2 system. 


THE SM SERIES 
FOR SOLID MODELING 


Optimized for 3D processing, Matrox solid 
modeling controllers bring true work- 
station resolution, capabilities, and speed 
to the PC AT. Both the SM-1024 and 
SM-1281 adaptors offer 256 colors froma 
palette of 16.7 million, 2.5M bytes of 
display list memory, ‘“Gouraud Shading’, 
hardware hidden surface removal, depth 
cueing, programmable light sources, 
and more. 


Performance solutions for CAD. 


‘vm 1-800-361-4903 


The CAD software packages listed bear trademarks of their respective manufacturers. IBM, 
AT, Micro Channel, and PS/2 are registered trademarks of International Business Machines 
Corp. Matrox is a registered trademark of Matrox Electronic Systems Ltd. 


CGW-CAD / 389 


THE LEADER IN VIDEO MICROTECHNOLOGY 
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Digital Challenges the 
Worksiation Market 


igital Equipment 
Corporation’s mid- 
January ava- 
lanche of desktop comput- 
er announcements repre- 
sents a number of firsts for 
the Maynard, Massachu- 
setts-based company. 
Many of the superlatives 
belong to the DECstation 
3100, DEC’s first RISC- 
based system and first to- 
tally Unix workstation. 
The $11,900 product is 
based upon the R2000 
RISC MPU from Mips 
Computer Systems Inc. 
(Sunnyvale, CA) and offers 
a Dhrystone rating of 
14MIPS. At that price and 
with that performance, it’s 
a product offering that 
promises to make Digital a 
viable force in the work- 
station arena currently occupied by 
companies such as Sun, Apollo, and 
Hewlett-Packard. Says Vicki Brown, 
director of systems research at Inter- 
national Data Corp. (Framingham, 
MA), “It’s very aggressive price/perfor- 
mance. No one has broken the 
$1000/MIPS barrier before. Sun is fac- 
ing very serious competition from 
DEC, and they’re going to have to re- 
spond. It could result in a price war.” 
Brown states that, in performance 
tests between Sun’s high-end 4/260 
and the DECstation 3100, the 3100 is 
a minimum of two times as powerful. 
And while Apollo offers a system in 
the 1OMIPS realm, which comes closer 
to DEC, it cannot compete with DEC 
on a price/performance level, she adds. 
Among other mid-January firsts are 
DEC’s first multiprocessor workstations, 
the VAXstation 3520 and 3540, which 
DEC is interested in positioning as mid- 
range graphics workstations. At press 
time, no price for the two-processor 3520 
or the four-processor 3540 had yet been 
Product reports written by Associate Editor 
Gary Pfitzer. 


COMPUTER GRAPHICS WORLD MARCH 1989 


PRODUCT 
SPOTLIGHT 


released, but Terry Shannon, who heads 
the DEC Advisory Service at IDC, pre- 
dicted that the 3520 would end up in the 
$40,000 to $70,000 price range. He add- 
ed, “hey [DEC] have an issue to deal 
with: how can they charge significantly 
more for VAX MIPS than for RISC 
MIPS? One way they can do this is by 
high-lighting graphics performance.” 


The VAXstation 3520/ 
3540 is available with ei- 
ther an eight-plane or 24- 
plane color graphics sys- 
tem. Performance features 
include 90,000 3D vectors 
per second (peaking at 
105,000), 5000 smooth- 
shaded Z-buffered polygons 
per second, and 11,000 flat- 
shaded, non-Z-buffered 3D 
polygons per second. 

Also a first is DEC’s at- 
tempt to buy another ven- 
dor’s hardware in order to 
enter the PC market. The 
DECstation 210 ($2630), 
316 ($3485), and 320 
($4960) are IBM-compati- 
ble, Intel-based PCs manu- 
factured by Tandy Corp. 
(Fort Worth, TX). Lastly, 
DEC has announced the 
$7950 VAXstation 3100, a 
low-end workstation with three times 
the performance of the VAXstation 
2000. 

All the new systems will be tied to- 
gether with DECwindows (now ship- 
ping). The DECwindows interface, says 
DEC, provides a “singular look and feel” 
across Unix, MS-DOS, or VMS systems. 
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Full Dimensions of CAD 


SilverScreen, a 3D CAD product by 
Schroff Development Corp. (Scarbor- 
ough, ME), sets itself apart from many 
CAD systems by its combination of 
2D/3D drafting features and modeling 
capabilities in a single package. De- 
signed to be a micro-based system ca- 
pable of meeting the demands of archi- 
tectural and mechanical engineers, 
SilverScreen aims to simplify tradi- 
tionally difficult drawing tasks. 
Sweeping functions create true poly- 
gons and solids rather than sets of 
lines. Polygons and solids can be re- 


shaped by moving edges, surfaces, and 
vertices. Boolean solid-modeling func- 
tions permit operations such as extru- 
sion, clipping, boring, and slicing. Oth- 
er tools include rotating and shearing 
entities. 

For presentation and rendering, Sil- 
verScreen supports the definition of 
multiple light sources, each having an 
intensity and RGB value. A camera- 
walk function lets the user take snap- 
shots of views both inside and outside 
of entities in a drawing and record par- 
ticular views to create a slideshow. 
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A pattern designer allows all the 
system’s drawing tools to be used to 
create a library of patterns for assign- 
ment to surfaces. SilverScreen also al- 
lows multiwindow interactive draw- 
ing, perspective and parallel projection 
in all views, hidden-surface removal, 
plane and volume construction spaces, 
functional meshes, and associative di- 
mensioning, in which dimensions are 
automatically adjusted anytime a 
drawing is manipulated. 

In addition, SilverScreen lets the 
user assign character or numeric attri- 
butes to blocks, objects, and symbols 
within a drawing and selectively ex- 
tract attributes for display or further 
processing. 

The anticipated retail price of $3000 
makes the 3D CAD product a good 
purchase given the wealth of features, 
according to consultant Barry Kane of 
Kane Design (Dover, NH). “You don’t 
have to pay for any extra add-ons, 
whereas in AutoCAD, to do solid ren- 
dering, you've got to then buy Auto- 
Shade,” he says. 

Central to the power of the product 
is a hierarchical drawing structure, 
which lets the user take a group of en- 
tities in one drawing and treat them as 
a single unit. For example, the user 
who is designing the arm for a robot 
can start drawing from the elbow and 
link everything drawn after that to the 
elbow. This capability allows the user 
to bend the robot’s arm from the elbow 
and turn everything around the elbow 
axis as one complete unit. 

Kane notes that the strength of the 
product as it relates to the hierarchical 
drawing structure may be less impor- 
tant to the architect than to the engi- 
neer. He also describes the hierarchi- 
cal approach, despite its power, as “a 
little unforgiving in that if you do not 
have yourself organized in your ap- 
proach to the drawing, then you end 
up creating a structure that is difficult 
to change.” 

Kane believes that Schroff will have 
ironed out this issue prior to shipment. 
“Given that the ease of use can be 
matched to AutoCAD, I would find it 
an extremely attractive program be- 
cause it can do so much,” he says. 

SilverScreen has complete portabil- 
ity between MS-DOS and Unix. The 
MS-DOS platform requires an 80286 
or 80386 processor, math coprocessor, 
640K RAM, and hard disk (system in- 
stallation requires 2M). SilverScreen 
on the Sun 386i will be available dur- 
ing the first quarter of 1989. 

The following transfer formats are 
exported: DXF, CADL, HPGL, IGES, 
PostScript, SmartCAM, and COS- 
MOS/M command file. DXF and IGES 
are imported. 
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Wireframe to Solids 


Users of Mentor Graphics Corpora- 
tion’s (Beaverton, OR) Package Sta- 
tion electronic packaging and analysis 
system can now produce solid models 
from wireframe models as a result of 
adding AutoSurface to the basic sys- 
tem. Package Station, which was re- 
leased in 1988, aids mechanical de- 
signers developing subsystem and sys- 
tem enclosures, printed circuit board 
(PCB) card cages, and integrated cir- 
cuit (IC) packages. 

AutoSurface automatically creates 
shaded images and models (with hid- 
den lines removed) from wireframe 
models. Existing wireframe designs 
can be transformed into boundary rep- 
resentation solids without recreating 
the models. Thus, the time to upgrade 
a modeling database to include shaded 
imaging capabilities is significantly 
minimized. 

In addition, AutoSurface maintains 
associativity between the boundary 
representation solid and the wireframe 
model. Since most designers are accus- 
tomed to creating and editing their de- 
signs in wireframe, their productivity 
will be improved by the ability to view 
a shaded image and return to the wire- 
frame drawing to make changes—with 
minimal time spent in the translation 
process. 

AutoSurface generates a shaded im- 
age by first performing a topological 
analysis on the wireframe model to de- 
termine the boundaries of individual 
surfaces. It then applies expert system 
rules to analyze the surfaces and to de- 
termine their geometric properties. 

The fully defined surfaces are then 
assembled in a boundary representa- 


tion solid model from which a faceted 
model can be created for visualization. 
Shaded images and hidden line draw- 
ings are then generated from the facet- 
ed representation. Users can control 
the perspective, color, lighting, and 
smoothness of the image. Geometric 
and mass properties such as surface 
area, volume, mass, center of mass, 
and moments of inertia can be calcu- 
lated from the faceted representation. 

Says Cindy Thames, vice president 
of Technology Research Group (Bos- 
ton), “For the designers of electronic 
products, it [AutoSurface] means that 
they can analyze their products at a 
more physical level. There’s more of an 
integration.” 

“They [Mentor] are addressing some 
of the non-electronic, packaging-ori- 
ented needs of getting electronic prod- 
ucts to market. And those areas have 
not been addressed in the past except 
by Valid through their Telesis subsid- 
iary. So, the fact that Mentor is doing 
it and that Mentor is the leading elec- 
tronic non-automation software com- 
pany is, I think, going to be a pretty 
big benefit,” she adds. 

PackageStation operates on numer- 
ous platforms within the Apollo Do- 
main environment (including 
DN4500EC). AutoSurface is included 
in Package Station, which currently 
costs $59,700 on the Apollo DN3010. 

Mentor also announced the addition 
of airflow modeling to its AutoTherm 
thermal analysis software. AutoTherm 
can now predict the velocity distribu- 
tion and temperature of airflow within 
an electronic package enclosure. 
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Terminal emulation software 
for PC's is probably not what he was 
expecting because we're famous for our 
graphic terminals. 

But it shouldn't come as too much 
of a surprise because terminal emulation 
has always been our business. We've 
been supplying high quality Tek, DEC, 
and Retrographics emulators to some 
of the biggest names in industry for 
nearly a decade. 

And since hardware terminal emulation 
is essentially a software exercise we've 
decided to put all that field proven 
experience on a floppy disk for your PC. 
The result: TEEM-TALK.., probably 
the best graphics terminal emulation 
package around. 

TEEM-TALK.. is designed to turn 
a standard IBM XT, AT, 386, PS/2 or 
compatible into a fully loaded, powerful 
terminal with the largest choice of 
graphics emulations available, including 
Tek 4105, 4207, 4111, DEC VT240 ReGIS, 
Retrographics VT640 and Westward 3220. 

Alpha emulations include VT'100, 
VT220 and DG200, and to get over the 
shortcomings of other emulator packages, 


text mode performance can be enhanced 


rE Nake ~ a 


David. here’s the latest 


TEEM: TALK 


by Pericom 


ONLY AVAILABLE FROM PERICOM ON 


1-800 233 2200 


DIRECT HOT LINE 


yrapnics ter- \ 
minals, designed from scratch. You can — 
look forward to any product Pericom 
will bring to the graphics market. 
—David B. Miller is associate director of com- 
puter services at Beaver College in Glenside, f 
Pennsylvania. eer 


Teen 


with TEEM-TEXT.., a slot-in dialog board 
providing up to 4 separate alpha planes 
for true, high performance text editing 
with full attributes, screen formats of 24, 
32 and 48 lines of 80 or 132 columns and 
the ability to display graphics and text at 
the same time - just like a terminal! 

Taking things one stage further, we've 
designed the optional TEEM-TOUCH.. 
keyboard so that your PC not only thinks 
like a graphics terminal, it also feels 
like one. 

So TEEM-‘TALK. is a range of products 
like nothing else available — and to make 
it easy to use we've installed a simple copy 
protect routine and offer flexible 
purchase arrangements including site 
licences and special discounts for 
educational users. 

TEEM:TALK.. is only available 
from Pericom INC. 

After all, it makes a lot of sense to 
buy terminal emulation software from a 
company that knows something about 
emulating terminals. Right David? 

Phone us now on our direct hot-line for a 
TEEM:TALK.. brochure and register for 


your demonstration package. 


PERICOM INC, 9 PRINCESS STREET SUITE D LAWRENCEVILLE NJ 08648 TELEPHONE (609) 895 0404 
PERICOM INC, 2291, 205th STREET SUITE 103 TORRANCE CA 90501 TELEPHONE (213) 618 9190 
PERICOM INC, 12503 EXCHANGE STREET SUITE 504 STAFFORD TX 77477 TELEPHONE (713) 240 4848 


TEEM TALK is a trademark of Pericom International Ltd. 
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Desktop Color Scanning 


An 8-'-by-11-inch digital color flatbed 
scanner now rounds out the Howtek 
Inc. (Hudson, NH) Scanmaster family 
of 11-by-17-inch flatbed and 35mm 
scanners. The scanner has fixed scan- 
ning rates of 75-, 100-, 150-, 200-, and 
300dpi or continuous resolution of 30- 
to 300dpi. Compatible platforms in- 
clude IBM PC and Mac II as well as 
systems supporting a GPIB interface. 

List price for the Scanmaster II is 
$4995. Rodney Stock, president of 
Computer Arts Institute (San Francis- 
co), a training facility in computer 
graphics, states, “There’s nothing that 
comes close in terms of full-color scan- 
ning for the price.” He notes, however, 
that Howtek operates as an OEM to 
Sharp Corp. (which also sells the scan- 
ner directly for $4995). 

Sharp bundles SuperMac Technol- 
ogys PixelScan software (for Macin- 
tosh users) as part of its $4995 cost. 


Howtek has developed its own Scan-It 
software (that works in both PC and 
Macintosh environments) for the Scan- 
master II. Total cost for ScanMaster II 
with Scan-It is $6195 (also includes 
GPIB interface). 

Scan-It 3.0 features an icon-driven 
user interface in addition to a preview 
function that lets the user prescan an 
image, select a specified area, zoom, 
crop, and then rescan the selected 
area. Once an area is selected, color 
enhancement, contrast, and color cor- 
rection menus can be used to modify 
the image. 

Scan-It 3.0 can save files in a variety 
of formats, including Targa, Vista, 
TIFF, and Howtek’s SIM in the IBM- 
PC domain. In the Macintosh domain 
(with MacScan-It), images can be out- 
put to Apple’s PICT II, Letraset’s 
RIFF, Howtek’s SIM, and Color TIFF. 
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Broadcast Quality on a PC 


Recordable video VGA on the desktop 
has gained momentum with the re- 
lease of US Video Recordable VGA, a 
video board from US Video (Stamford, 
CT). US Video Recordable VGA pro- 
vides broadcast-quality video output 
that offers recordability of VGA text 
and graphics on a VCR. 

The board produces a standard 
NTSC signal in addition to the IBM 
standard VGA signal. It offers full 
IBM compatibility at both the BIOS 
and register levels and supports the 
following resolution modes: 640 by 480 
in 256 colors out of 256,000, 800 by 600 
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in 16 colors out of 256,000, and 1024 
by 768 in 16 out of 256,000 colors dis- 
playable on standard VGA monitors. 

According to Douglas Wolfgram, 
president of Grafx Group (San Juan 
Capistrano, CA), a commercial and 
animation company that does animat- 
ed computer demonstrations for trade 
shows, a product such as US Video Re- 
cordable VGA helps to answer better 
the recurring question, “How can I get 
this on videotape?”. 

A board with a VGA chip that can 
output video is hardly yet a common 
feat. At press time, US Video was an- 


ticipating a February shipment date. 
While other companies are also cur- 
rently planning to ship similar boards, 
nothing appears to be commercially 
available yet, according to Wolfgram. 

“I haven’t seen anybody’s finished 
product that you can go out and buy 
and run just yet. I think they [US Vid- 
eo] are going to be first,” he says. 

US Video’s board contains feature 
connectors for optional add-on mod- 
ules. The first US Video enhancement 
module, due this month, is an overlay- 
/genlock module, which, when clipped 
onto the VGA board, will let the user 
bring in a video source from a VCR, 
camera, or laser disk, add graphics and 
titling, and export the two signals as a 
recordable video signal. 

While a board that merges computer 
and video is not new, the movement 
from a 16-color, low-resolution mode to 
a high-resolution, 256-color mode, on a 
PC, is significant, according to Wolf- 
gram. The difference between comput- 
er-generated and HBO-quality video 
becomes harder to see. “The Record- 
able VGA board, which has the record- 
able part built-in, and the one video 
overlay module would allow me to do 
work for just about any TV station in 
the country,” he says. 

A second module planned by US 
Video is a digitization module, which 
will let the user bring in NTSC and 
convert it to RGB for display of TV in- 
formation on a computer screen. 
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Beating the Jaggies 


A 1600-by-1200 color graphics display 
system has been released by Lundy 
Electronics & Systems Inc. (Glen 
Head, NY). The $9950 Lundy 1612 dis- 
play system consists of a flicker-free, 
19-inch color raster monitor with 
1600-by-1200 graphics controller, and 
support for such graphics standards as 
DGIS and MS-Windows. 

A significant benefit of the 1612’s 
high resolution lies in the reduction of 
jagged lines, or “jaggies” that plague 
CAD users or desktop publishers re- 
quiring precise display on a large 
screen of every detail and line. “At 
1600 by 1200, you’re right on the 
threshold of having jaggies go away. 
They’re still there, but they are so re- 
duced that the confusion factor and the 
annoyance factor are diminished sig- 
nificantly,” says Jon Peddie of Jon 
Peddie Associates (Oakland, CA). 

The display system’s high resolution 
results from combining a monitor with 
a 73KHz horizontal scan rate and 
LUT/DAC (look-up table/digital ana- 
log converter) operating at 170- 
180MHz, Peddie adds. 

CIRCLE 154 ON INFORMATION CARD 


COMPUTER GRAPHICS WORLD MARCH 1989 


Pride in Performance 


For over a decade ALTEK has committed itself to providing you with the 
highest-quality digitizers available. 


ALTEK maintains that commitment to quality and 
uncompromising reliability with the new LITE LINE™ 
Digitizer. Seventy percent thinner and 
forty percent lighter than the 
DATATAB, the LITE LINE is designed 
for those uses requiring accuracy, 
dependability and reliability in 
a compact package. 


We wouldn’t think of 

compromising our name. 
And we wouldn’t think : 
of compromising yours. viel a Wy, 


e Absolute accuracy + .005”, 
optional +.01” 

e .001” resolution 

e .001” repeatability 

¢ No preventive, periodic 
maintenance 

© Bonded wire grid for superior 
stability and linearity 

e Cursors/controllers interchangeable 
without adjustment 

e No detrimental environmental 
effects 

e Sizes from 12” X 18” to 36” X 48” 


The Lite Line™ 
Graphic Digitizer 


DATATAB® and Lite Line™ are 
trademarks of ALTEK Corporation. 


ALTEK c orporation 


12210 Plum Orchard Drive « Silver Spring, MD 20904-7802 USA « TEL: 301-572-2555 / FAX: 301-572-2510 


See us at NCGA Booth #’s 4837 & 4839 CIRCLE 16 ON INFORMATION CARD 


AutoCAD 
on the Mac. 
Anew window of 
opportunity 


# 


e 
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AutoCAD; the world-standard 
CAD software, now runs on your 
Macintosh" II. 


Your designs reflect the quality of your 
thinking. And your drawings reflect the 
quality of your designs. Put AutoCAD 
on your Mac II and nothing gets lost in 
the translation. 


AutoCAD’s extensive set of drawing 
tools enhances your productivity. Its 
effectiveness is proven every day by over 
175,000 architectural, civil, construction, 
aerospace, electrical, cartographic, 
facility, industrial, manufacturing and 
mechanical design professionals around 
the world. 


AutoCAD has been refined through 
ten major upgrades. You get menus full 
of powerful, high-precision drawing and 
editing commands, numerous drawing 
entities, and a multitude of easy-to-use 
features. You can window, zoom, fillet, 
scale, layer, annotate and associatively 
dimension, hatch, stretch and scale. And 
a simple click can undo anything or 


everything. 


AutoCAD on the Macintosh also sup- 
ports the features that have made Apple 
the acknowledged leader in user inter- 
face design, offering pull-down, tear-off, 
and pop-up menus, 


complete support for Multifinder™ and 
the Mac windowing system, along with 
file dialog boxes to make access to your 
drawing files quick and easy. Clipboard 
support allows the transfer of AutoCAD 
drawings to a wide variety of Macintosh 
applications software. 


A Better Perspective. AutoCAD is an 
advanced three-dimensional modeler 
that helps you solve design challenges 
on your Mac the way you would with 
physical prototypes. AutoCAD makes 
3-D easy with user-defined construction 
planes, dynamic viewing and multiple 
viewports. 


You can also model complex surfaces 
with AutoCAD using sophisticated tools 
such as tabulated cylinders, surfaces of 
revolution, ruled surfaces and Coons 
patches so you can represent surfaces 
accurately. 


For even greater utility, AutoCAD pro- 
vides entity handles that allow external 
applications to associate alphanumeric 
information, such as part numbers and 
capacity ratings, with graphical elements 
in the drawing. This associativity is 
creating an entirely new generation of 
useful third-party applications software. 


A Reflection of You. AutoCAD is an 
open-architecture system 


AutoCAD makes Macintosh a stan- 


ing from architecture to automated 
manufacturing. And AutoCAD is 
the standard for communication in 
the CAD world. AutoCAD’s file 


fer of drawings and applications 
between different platforms and 
operating systems — without 

conversion to a generic format. 


Autodesk, the Autodesk logo, AutoCAD and AutoLISP are registered in the U.S. Patent and Trademark Office by Autodesk, Inc. 
Apple, Mac, and Macintosh are registered trademarks of Apple Computer. Multifinder is a trademark of Apple Computer. 


dard player in CAD applications rang- 


portability allows seamless trans- 


including AutoLISk* an embedded 
programming language that lets you 
program AutoCAD to reflect your way of 
doing things. Add your own menus to 
enter your own commands, write macros, 
develop custom symbols and drawing 
functions, or program standard proce- 
dures for document production and 
management. 


Hundreds of third-party programmers 
have used AutoLISP to develop entire 
systems that make AutoCAD perfect for 
applications ranging from chemical 
engineering to technical publishing. 
Many of these programs run on the Mac II 
and more are on their way. 


Maintain Your Standards. AutoCAD 
is the most extensively used, most broadly 
supported, widely taught design software 
in the world. AutoCAD is backed by over 
1,400 highly-trained dealers and 150 
Authorized Training Centers in 60 coun- 
tries. We'll make sure you get what you 
expect from your CAD investment. That's 
what standards are all about. 


Opportunity knocks just once. The 
CAD software you standardize on today 
will determine your productivity for 
years to come. To see a demonstration at 
the dealer nearest you, call Autodesk at 
800/445-5415, extension 25, at your 
earliest opportunity. 


ES 


AUTODESK 


2320 Marinship Way * Sausalito, CA 94965 


800/445-5415, Extension 25 
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A picture is worth 


1,920,000 pixels. 


Now. . . for the first time! 


1600x1200 


Introducing the new Lundy 1612 
color graphics system. For your 
PC/AT, PS/2 or compatible. 

The Lundy 1612 supports 
more than 100 software 
packages including: AutoCAD, 
PCAD, Windows/286, Excel, 
Maxxicad, Ventura Publisher, 
Pagemaker, Harvard Graphics, 
and WordPerfect 5.0. 

Plus, for AutoCAD users, save 
time and increase productivity 
with a special Lundy 1612 driver 
that makes operations like 
zoom, pan, and redraw run up 
to 100 times faster. 


The companies and products referred to above are trademarked. 


Color Resolution 


1600x1200 


(100%) 


1280x1024 


(68%) 


1024x768 
(41%) 


Get the whole picture. . .only with the Lundy 1612 


The Lundy 1612 has a 32-bit, 
6-MIPS graphics processor and 
a 20-inch monitor. Its performance 
is as good as its resolution. Areas 
are filled at 48 million bits/second, 
drawing speeds are 1.2 million 
pixels/second for lines, and 25,000 
characters/second. 

Call 1-800-645-6589, Ext. 1612 
today for more information. Or, 
write to Lundy Electronics & 
Systems, Inc., One Robert Lane, 
Glen Head, NY 11545. 


Lundy 
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INDUSTRY 


GIS Market Boom 


Dropping prices and budding 
application areas power the market 


By John Ganiz 


maps is not a breakthrough idea. But it is an 
idea that requires other breakthroughs, be- 
cause to do anything useful requires powerful (yet 
cheap) hardware and usable software. Now, the prop- 
er thresholds have been passed, and the market for 
geographic information systems (GISes) is taking off. 

Dataquest (San Jose), for instance, forecasts that 
the worldwide GIS market will near $500 million in 
hardware and software sales in 1991 and sport an 
annual compound growth rate around 35% until then. 
And last year, the GIS market passed the 50% mark 
as a portion of the computer-aided mapping market. 

There are a number 
of reasons the GIS mar- 
ket is taking off right 
now, and they relate to: 
e The US government’s 
commitment to digitize 
its maps, which has pro- 
vided marketplace push 
to develop software and 
systems for that digi- 
tized data. 

e The increasing price/performance of the hardware 
platforms used to manipulate geographic data. 

@ The growing marketplace understanding of the util- 
ity of GISes for corporations, municipalities, and ser- 
vice-oriented firms. 

@ The number of potential first-time GIS users. 

@ The advent of the PC-based GIS. 

Perhaps the most important of these factors has 
been the falling cost of the systems themselves. Soft- 
ware that once ran on minicomputers costing in the 
mid six-figure range can now run on systems costing 
under $100,000. For example, one of the original GIS 
packages, Ultimap, from the corporation of the same 
name, has come down in price from $300,000 to 
$50,000 in turnkey configuration over the last several 
years, primarily as a result of changing hardware 
prices and capabilities. And Intergraph, with a self- 
estimated 70% of the worldwide system market (in- 


UJ sing the power of computers to manipulate 


“he major con- 
version effort 

is still ahead, 

as less than 1% 
of the US land 
mass is digitized. 
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cluding digitizing instrumentation), recently an- 
nounced a color workstation with a 27-inch monitor, 
featuring a two-megapixel, 10-15MIPS performance 
for under $60,000. 

But dropping hardware prices in the industry have 
been a fact of life for 20 years; what’s exciting—in the 
market sense—is the new applicability of GlSes. 
Companies have discovered how real-time GISes can 
save them costs in physical delivery. The candidates 
are parcel freight haulers, fleet managers, and compa- 
nies, such as Pizza Hut, that rely on quick delivery of 
a product as a marketing tool. This cost savings spills 
over into dispatch operations as diverse as municipal 
departments and beverage companies. 

Other applications are just as hot: municipal land- 


The Computer Aided Mapping Market 
(Worldwide Revenues in Millions, 
US Vendors) 


$737 
Total 


1987 1989 1991 


(Source: Dataquest) 


Last year, the GIS market passed the 50% mark 
as a portion of the computer-aided mapping 
market. 


33 


use planning, real-estate development, oil and gas ex- mation required by new applications incur only incre- 
ploration, political campaigning, plant, office, and re- mental data input and conversion costs. Just as with 
tail-outlet location, and lease management. And, of document publishing, CADD, and information data- 
course, one of the bread-and-butter market segments bases, once you go digital, you never go back. 

continues to be that of the mapmakers—to whom dig- This brings us to another market driver that’s easi- 
itized mapmaking represents both an opportunity to ly overlooked—the increasing availability of “soft 
expand their markets at incremental costs and acom- copy” maps. The major governmental suppliers of 
petitive threat if they don’t “go digital.” Included here maps—the Defense Mapping Agency, the US Geologi- 
would be the burgeoning market for third-party GIS cal Survey, and the Census Bureau—are converting 
services, such as companies that clean raw data, com- their hard-copy maps into digital form and selling 
panies that convert aerial photography, and compa- them. What’s more, for first-time users, the govern- 
nies that produce custom maps for clients. Actually, ment has attractively priced its digital maps, which 
the mapmakers themselves may be barely scratching should help spur the GIS market. Since this conver- 
the surface of GIS technology: Even well-known Rand sion is both costly and time-consuming, the availabil- 
McNally has only recently begun converting to digital ity of predigitized maps is a nontrivial market boost- 


map production on a limited basis. er. For instance, experts believe that less than 1% of 
iy the US land mass has been digitized, which means 
Cost-Justifiable the major conversion effort is still ahead. If the gov- 


The combination of dropping costs and growing ap- ernment shoulders most of the burden for that conver- 
plications has one nice feature, in that the new appli- sion, and end users don’t have to duplicate the effort, 
cations can be justified on a cost-displacement basis. then the GIS market has a real advantage at birth. 
The cities, towns, counties, and government agencies So, we have a hot market with growing applications 
that are the primary buyers of GISes can point to demand and a boost from Uncle Sam. We also have a 
Savings in consultant costs, increased tax revenues, market with plenty of first-time users left. Now, it 
and better utilization of road crew. Furthermore, GIS seems obvious that vendors of minicomputer-based 
applications breed other GIS applications. Once the mapping systems will find new users—for old applica- 
basic mapping data is digitized, new layers of infor- tions at least—as they bring the per-seat costs for 
Contributing, editor wenn. Gani s exseutivevice praesent of their systems under $10,000 and the per-system costs 


Technology Financial Services (Westford, MA) and editor of Tech- under $100,000. With most mapping still not a digital 
Street Journal. process, the market ought to be inelastic for a while. 
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Pantone is a trademark of Pantone, Inc., for color. 


But what about new users—for new applications? 
Historical analogy would tell us that a large number 
will come from the ranks of the map-reading and 
map-analyzing end users, meaning there’s an open 
market for PC-based solutions. How wide open that 
market is, is another matter. Our historical analogy 
lies in what’s happened in word processing, electronic 
publishing, and CAD. Once the application, or at least 
80% of it, could be performed on a PC, the market 
began to shift from batch mainframe or timeshared 
minicomputer applications to stand-alone, end-user- 
oriented applications. 


The Power Behind the Market 


Is computer-aided mapping in the same boat? It’s 
hard to believe that even today’s PCs would be capa- 
ble of conducting the kind of data and image manipu- 
lation required by today’s applications currently run- 
ning on minicomputers or high-end workstations. But 
then again, they may not have to chew on as much 
data or image as the larger systems and still be use- 
ful. Sean O’Sullivan, president of Mapinfo, supplier of 
a $750 GIS package for the PC, points out that “even 
companies or cities with complex and expensive GISes 
can use PCs for tailoring GIS output and analysis for 
end users. And third-party developers of what we call 
‘mapplications’ will love PC-based systems.” 

O’Sullivan and other PC-based GIS advocates see 
several reasons for the PC-GIS market to take off: 

@ The user orientation of the PC gives it an advantage 


MAKE 
BELIEVERS 


OUT OF 
YOUR 


AFTER: 
Color still video prints from 
the KODAK $V6500 Printer show 
Telesis clients exactly what their graphics will look like. 


when the “per-seat” occupant is a nontechnical per- 
son, such as a tax assessor. 

@ The incredibly large installed base of the PC allows 
GIS to tap multitudinous markets at once. 

@ The programmability of the PC allows in-house and 
third-party developers to custom-tailor maps and map 
databases for specific end users, lowering application 
development barriers. 

PC-based mapping is already well-stocked with 
suppliers—from companies that produce mapping 
packages for IBM PCs and Apple Macs to minicom- 
puter-based suppliers that offer PC-based adjuncts to 
their main product line. In between are companies 
that produce more sophisticated PC packages that 
generally cost over $5000. 

But PC mapping is a superset of PC-based GIS, 
where GIS has a stronger database component and 
likely connectivity to larger GISes. Depending on how 
tightly you constrict the definition of GIS, the PC- 
based market at this moment goes from small to min- 
uscule. But then so was the PC-based word processing 
market, the PC-based page composition market, and 
the PC-CAD market at one time. It’s Dataquest’s 
opinion that between now and 1991, the percentage of 
GIS workstations that are PCs will grow to over 50%. 

In general, then, the GIS market is a bright spot in 
the computer graphics world, and the vendors that ply 
the market will be faced more with issues of growth, 
market awareness, and market penetration than with 
issues of slowing demand. CGW 
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Only ninety seconds from monitor to hard copy. 
That’s Telesis Productions’ competitive edge. 
With the KODAK SV6500 Color Video Printer, 
Telesis clients see exactly what they re getting. 
See how fast this video printer can get approv- 
als for you. Call 1800 44KODAK (1 800 445-6325), 
Ext 110, for product and dealer information. 
In Canada, 1 800 46KODAK (1 800 465-6325), 
Dept 345. 
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For nearly 
three decades, 
ompanies 
have drawn 
on Houston 
Instrument. 


Now it’ 
your turn. 


Houston Instrument, PRIORITY RESPONSE, and 
SCAN-CAD are trademarks of AMETEK, Inc. 


Select a Houston Instrument™ 
plotter, and you're not only opting 
for the best price/performance on 
the market—you re choosing an 
industry leader with a proven track 
record. For nearly 30 years, 
companies have relied on HI for 
quality products, reliable service, 
and attractive prices. 

Take HI’s sleek new DMP-60 
Series plotters—they’re designed to 
impress even the most demanding 
CAD professional. Industry experts 
agree: 

“Houston Instrument’s DMP-61 
delivers a remarkable combination of 
high speed, gorgeous plots, and 
very competitive 
price.” Editor’s Choice 

Dec 22, 1987 

HI’s commitment to solid, 
innovative products is underlined 
by designed-in versatility. The 
SCAN-CAD™ option lets a 
DMP-60 Series plotter double as 
a scanner. The Multi—Pen accessory 
speeds colorful, complex drawings. 
And HI’s one megabyte buffer board 
lets the DMP-60 Series plot several 
originals—without tying up your 
computer. 

Proven performance, proven 
value—that’s HI plotters. Flexible. 
Fast. Accurate. Software compatible. 
Reliable. And backed by HI’s 
PRIORITY RESPONSE™ customer 
support programs which include 
overnight product-replacement 
service, leasing, and warranty 
coverage. 

All this from an industry leader 
that companies have drawn on for 
nearly three decades— Houston 
Instrument. 

Now it’s your turn. Begin by 
calling 1-800-444-3425 or 
512-835-0900 or writing Houston 
Instrument, 8500 Cameron Road, 
Austin, Texas 78753. 


HOUSTON 
INSTRUMENT 


A DIVISION OF AMETEK 
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GIS Goes 3D 


As the GIS sheds if 2D mold, 


exciting 3D applications beg 


In fo emerge 


t’s said there are 
the hard sciences 
..and then there 
are the difficult sci- 
ences. 

Defining a geo- 
graphic information system (GIS) 
seems hard for some and difficult 
for others. For years, even industry 
analysts have had a tough time 
making vendors pin-down GIS 
technology: what the systems con- 
sist of, what their capabilities 
should be, and how their data 
structures differ from those of oth- 
er technologies. 

When you combine this nebu- 
lous beginning with the additional 
task of defining 3D, it becomes dif- 


Laura Lang is a freelance writer based in 
Lakewood, California. 


COMPUTER GRAPHICS WORLD MARCH 1989 


ficult to understand 3D trends in 
the GIS industry. After all, what is 
really meant by “3D?” A hologram 
that you can walk around in a 
room? Being able to rotate an im- 
age on a CAD-like background? Or 
something else? 

Users have traditionally relied 
on 2D GIS databases for applica- 
tions such as census mapping and 
analysis, vehicle routing, land- 
form interpretation, land-use analy- 
sis and planning, scientific studies, 
natural hazard assessment, and 
natural resource management. 

Adding the third dimension to a 
GIS is like giving 3D glasses to 
someone who has been struggling 
to follow a 3D film without them, 
says Terrence Smith, professor of 
geography and computer science at 
the University of California, Santa 


Barbara. While a 2D GIS allows 
users to overlay layers of informa- 
tion for analysis and create the- 
matic maps, a 3D GIS allows scien- 
tists and geologists to “look” at lay- 
ers beneath the Earth, chart un- 
derwater data, and even monitor 
the flight of birds. Perspective 
views can also be generated so you 
can see what the surrounding en- 
vironment will look like before 
tree cutting is allowed in a nation- 
al forest or a tall building is added 
to a downtown skyline. 

For these and many other appli- 
cations, it is more beneficial to use 
a 3D map than a 2D map. Accord- 
ing to Mark Carlotto, manager of 
the Applied Intelligence Depart- 
ment at The Analytic Sciences 
Corporation (TASC) in Reading, 
Massachusetts, such applications 


The ability to drape 2D 
representations of spatial 
features on top of 3D surfaces, 
as shown in this 
landuse/landcover drape of 
Berchtesgaden, Germany, 
promises to be a major trend 
in the visualization area. 


Courtesy MAB-Projekt 6, Ecosystem Research Berchtesgaden, c/o ESRI-Germany. 
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Produce laser-quality E-size 
drawings. On plain paper. With 400 
point-per-inch resolution. You are 
plotting with Versatec’s 8836 wide 
format laser plotter. 


Unattended operation. A 
plot-finisher cuts, rolls, tapes, and 
dispenses rolled drawings up to 15 
feet long to a holding bin ready for 
pickup. A 500 foot paper roll provides 
for up to 115 E-size drawings between 
paper changes. And a broad environ- 
mental operating range enables use 
in your office or other non-computer 
room environment. 


Connectivity. Use standard 
Versatec parallel, serial, IBM channel, 
and Ethernet interfaces. And run : ee 
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A wider choice. Only Versatec 
offers you laser, electrostatic, and 
thermal plotters. Circle our number 
or Call toll-free 800/538-6477* for a 
free product application brochure. 


* In California, call 
toll-free 800/ 341-6060 
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IBM is a trademark of International Business Machines Corporation. 
906/907 are trademarks of CalComp. 
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include environmental modeling 
(determining the effects of rainfall 
run-off, for example) and tactical 
applications, such as predicting 
cross-country movement of mili- 
tary vehicles, in which case, fac- 
tors, such as the slope of the sur- 
face and the quality of the terrain, 
help determine how quickly the 
vehicle can move. “Without 3D in- 
formation to explicitly model those 
movements,” says Carlotto, “we 
would have to resort to using ap- 
proximations. 

“Adding the third dimension to a 
GIS is like adding another layer of 
information, such as elevation 
data,” Carlotto continues. “From 
that layer, you can do line-of-sight 
analyses, which involve ray trac- 
ing and similar types of processing 
on 3D data sets; visibility studies, 
determining which areas are visi- 
ble from different perspectives; or 
rendering, creating synthetic ter- 
rain views.” 


The Advantage of Modeling 

The main advantage to using 3D 
data in a GIS, explains Doug Sea- 
born, president of GeoVision Cor- 
poration, a GIS vendor based in 
Ottawa, Canada, is that the data is 
much easier to process and much 
more efficient than using contour 
lines, the traditional method of 
capturing a 3D representation. 

Another advantage to using a 
3D GIS is its modeling ability. 
While GIS users have struggled for 
the past 15 years with “2 ',” 
which has height or relief (so you 
can see it in a perspective view) 
but no thickness, a 3D GIS in- 
cludes some way to show a solid 
model; thus, it can be used to ana- 
lyze problems and help determine 
solutions to those problems. 

“In the past,” says UC Santa 
Barbara’s Smith, “GIS users have 
put data into their systems and, af- 
ter minor massaging, pulled it out. 
We’ve realized that we need these 
systems to embody modeling capa- 
bilities and use as decision-making 
aids.” For example, he says, a 3D 
GIS might be used to analyze 
ground water motion or the gener- 
al hydrologic cycle—rain to soil to 
ground water to rivers to the ocean 
to evaporation and back to rain. 
Such a task requires modeling ca- 
pabilities that allow you to display 
the information in graphical form 
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and analyze it by addressing such 
questions as, “Should we build a 
dam here?” 

Traditional 2D GISes use vector 
data structures much like those 
used in computational geometry, 
says Smith. Essentially, objects 
are represented in terms of the co- 
ordinates of their outlines. You 
might represent objects as poly- 
gons, enter the coordinates of the 
vertices of the polygon, and then 


tion by a number of spatial models, 
such as CADD, image, and vector, 
as well as more GIS databases that 
actually manage the single z coor- 
dinate information.” 

Dangermond goes on to point 
out that spatial data held within 
topologically structured GISes has 
historically been represented by 
2D x,y coordinates. To look at geo- 
graphic data in 3D form, you must 
implement the z coordinate within 
a vector data structure. This re- 
quires extensions to the 2D topo- 
logical model as well as develop- 
ment of software operators or tools. 


mapping onto a digital elevation surface this Landsat Thematic Mapper 
image of a scene in Nevada. 


perform operations on them. 

However, he adds, some GIS 
vendors are moving toward a ras- 
ter-type structure, which is much 
more capable of supporting CAD, 
visualization, representations of 
3D objects, and modeling. And ac- 
cording to Jack Dangermond, pres- 
ident of Redlands, California-based 
Environmental Systems Research 
Institute (ESRI), recent technical 
advances in raster display technol- 
ogy have resulted in better sym- 
bolization in 3D maps, leading to 
another trend in 3D visualiza- 
tion—photorealism. 

“An example of this is the ability 
to drape 2D representations of spa- 
tial features on top of 3D surfaces,” 
says Dangermond. “These techni- 
cal advances will ultimately lead 
to support for 3D map visualiza- 


One way to accomplish this task 
is to store the x,y,z locations of sur- 
face-related spatial features, such 
as roads or buildings, in a separate 
layer using a vector-based TIN 
(triangular integrated network), 
Dangermond says. The x,y loca- 
tions of the features are stored on 
one layer, and the z elevation of 
that surface location is stored on a 
separate layer. 

“Whenever the user needs a z 
representation for analysis, visual- 
ization, or measurement,” says 
Dangermond, “he refers to the TIN 
or surface layer.” However, this 
method works only for certain ap- 
plications, he adds, and special 
software is required so the data 
can intersect when the user needs 
it. This concept of holding all z-co- 
ordinate information in one layer 
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(Courtesy TASC.) 


is practical, provided that all the 
spatial features follow the surface 
described in the TIN model. 

However, geographic phenome- 
na do not always closely associate 
with land surfaces. Also, such com- 
plex features as overpass relation- 
ships make the simplicity of the 
TIN model troublesome. 

Thus, for these more complex 
models, says Dangermond, a sec- 


Three-dimensional GIS 

software was used to calculate 
ocean depths from classified 
satellite imagery taken along the 
Great Barrier Reef area on the 
northeast coast of Australia 
(above). The array of colored dots 
in the 3D perspective rendering 
of the sea floor (right) represents 
the sea floor bottom depths. 


ond data model is necessary, the 
features of which are actually de- 
scribed by full x,y,z coordinates. 
This data model is particularly 
useful in the photogrammetric 
data-capture process, where x,y,z 
coordinates are captured and used 
to calculate the locations of actual 
ground features. For example, in a 
recent study of wind velocity and 
movement, a scientist has recorded 
on a telemetering device the x,y,z 
locations of birds as they fly. With 
that data on a 3D GIS, the scien- 
tist can gain insight into the way 
the air moves at higher elevations, 
information that can’t be captured 
in any other way. 
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A number of GIS vendors have 
recently been instrumental in lob- 
bying the National Science Foun- 
dation (NSF) to fund a multi-mil- 
lion-dollar project, initially funded 
for five years, to investigate the 
impediments in adopting GIS tech- 


ae 


batece weet (9) dagtey 9 


nology and to try to find ways of 
overcoming them. Three universi- 
ties are involved in the project, 
which officially began this past 
November: UC Santa Barbara (the 
lead institute), State University of 
New York at Buffalo, and Univer- 
sity of Maine at Orono. 

UC Santa Barbara’s Smith, who 
is also associate director of the Na- 
tional Center for Geographic Infor- 
mation (NCGI), the new NSF 
body, says that so far, the NCGI 


has identified five areas in which 
to focus research: the analysis and 
collection of spatial information, 
database structures and process- 
ing, artificial intelligence, visual- 
ization, and social problems, such 
as cost benefits. 

In its third year of development, 
the NCGI is working on its third 
prototype of a system called 
KBGIS3 (Knowledge-Based Geo- 
graphic Information System). 
While the NCGI hasn’t yet entered 
the 3D graphics arena (it will in a 
year or two), Smith and his col- 
leagues feel that 3D capability will 
improve GlISes. 

_“There’s a great deal happening 
that we need to ‘see’ in applica- 
tions, such as geologic analysis, 
both below the surface and in 
space,” Smith says. “A GIS will 
certainly be improved by including 


the capability for 3D graphics.” 
The next step toward the devel- 
opment of a true 3D GIS, says 
Smith, is in modeling the flow of a 
surface using partial differential 
equations or another computation- 
al method. “Once we can accom- 
plish time-dependent modeling,” 
he says, “then we will want to start 
asking about 3D representations.” 
The United States Geological 
Survey (USGS), located in Reston, 
Virginia, sponsors 3D research at 
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the universities and is also con- 
vinced of the value of 3D GIS tools. 
“It’s important for geologists to get 
a good 3D model and be able to 
show that on the computer,” says 
Ted Albert, database administra- 
tor and computer scientist at the 
USGS. “Three-dimensional (mod- 
eling) is a major technology in 
which the GIS market is beginning 
to emerge. The techniques are 
there, but in my mind, they 
haven’t yet been integrated into 
the GIS.” 

Albert goes on to cite Pixar (San 
Rafael, CA), Stellar Computer Inc. 
(Newton, MA), and a half dozen 
other companies as marketers of 
products that offer simulated 3D 
graphics. Unfortunately, he says, 
those capabilities are just begin- 
ning to be incorporated into the 
GIS world. “Some people at the 
USGS are researching and experi- 
menting with 3D, but it isn’t an 
off-the-shelf solution yet,” he says. 
“However, it’s not the GIS world 
that’s keeping it back, it’s the 3D 
graphics world that hasn’t caught 
up yet.” 

“We’re just starting with 3D 
modeling,’ continues John 
Houghton, chief of the USGS GIS 
Research Laboratory. “Much of 
what the USGS does is 3D in na- 
ture, but we’ve never been able to 
visualize those images before now,” 
Houghton says. 


Research Funding Needed 

One of the projects in which the 
USGS is involved is piecing to- 
gether the shape of the Earth’s 
crust in a long, narrow swath of 
real estate. The USGS is charting 
a geological transect that goes 
from Canada, through Maine, and 
out into the Gulf of Maine. The sci- 
entists are collecting geological 
and geophysical information on 
the land section, all the way down 
to the base of the Earth’s crust— 
including seismic reflection, re- 
fraction, gravity, and magnetic 
anomalies—to develop their model. 

“In this business, so much de- 
pends on funding of research,” ob- 
serves Brian Bauer, director of 
consulting at Symbolics Inc. (Cam- 
bridge, MA). “The software compa- 
nies that are adding value to 3D 
programs are taking our host com- 
puters and building their applica- 
tions environments. 


4&4 


“The problem is that geographi- 
cal information is more than just 
numeric information, and it re- 
quires a platform that has both nu- 
meric and symbolic processing ca- 
pabilities,” he continues. “Geolo- 
gists and geographers look at geo- 
graphical information in terms of 
symbolic information and then get 
more specific. That’s why the sym- 


it,” Bauer says. 

By the same token, some indus- 
try experts feel that the surface 
representation seen in some com- 
mercial 3D GIS products today is 
not true 3D. According to Duane 
Marble, professor of geography at 
Ohio State University, the current 
3D GIS operates in two dimensions 
and doesn’t truly have a 3D struc- 
ture. “We can draw a picture of 
what bedrock looks like under 
soil,” he says, “but the real task is 
managing the data that truly ex- 


This perspective view of the geology in the Butte, Montana 
quadrangle was produced at the USGS/National Mapping Division 
EROS Data Center and film recorded by GW Hannaway (Boulder, CO). 


bolic component of a GIS can’t be 
overlooked. 

“Most of this work isn’t being 
done by developers who under- 
stand what the customers need,” 
Bauer adds. “It’s hard to get the 
vendors to understand the users.” 

Currently, says Bauer, many us- 
ers are underwhelmed by the com- 
mercial 3D GIS software on the 
market. The major offerings are 
lacking in the abilitv to manage 
and update information in a timely 
manner. And, in some cases, the 
information is dynamic. “The in- 
terpretation of that data has pro- 
duced new information, so even 
though our understanding has 
changed, the products can’t handle 


ists in three dimensions.” 

To illustrate this point, imagine 
a tremendous network of pipes, 
tunnels, and sewers under the 
streets of an average urban area. A 
true 38D GIS should be able to store 
data about the 3D structure of 
these things and analytically an- 
swer such questions as, “If I’m 
standing on this corner and I have 
to run a pipe over to that building, 
how can I do it without intersect- 
ing the other pipes and things that 
are in this chunk of ground?” 

“Probably less than three per- 
cent of today’s GIS databases have 
true 3D characteristics in even one 
or two of their applications, let 
alone all of them,” says GeoVi- 
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race Reality. 
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from the real world, you need a real the tools most in demand by users — 

image computer. X Windows, menus, and the mouse. e ¥ 
The VITec Image Computer™ offers So, face reality. You need the VITec 


the power and performance required Image Computer to solve advanced Innovations in Image Computing. 


for true image computing. No other image-based problems quickly, affor- Visual Information Technologies Incorporated 
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applications include mission planning, 
overflight analysis, remote sensing, 
and mapping. Color page layout and 
electronic color darkroom are now a 
reality for graphic arts applications. 


For fast interactive imaging on your 
Sun, you need 172 MIPS of process- 
ing power. 

Using a custom VLSI imaging micro- 
processor, the VITec Image Computer 
delivers 172 MIPS of speed, power and 
functionality. This translates directly 
into fast color processing, interactive 
operations, and unparalleled price per- 
formance. And it’s completely compat- 
ible with Sun’s popular workstations. 


To work with photo quality images, 
you need billion-pixel capability. 
The ViTec™ computer processes more 
than one billion pixels efficiently, ac- 
curately, and quickly. It handles high- 
resolution images such as photographs, 
satellite data, and maps, taking you a 
generation beyond photo realism to 
real photos. 


For fast application development, 

you need a real software environment. 
The VITec computer offers a complete, 
high-level programming environment 
to customize applications quickly. The 
software supports graphics-style pro- 
gramming concepts, such as objects 


sion’s Seaborn. “So even though 
we're now seeing more interest in 
3D data, this interest is really just 
beginning.” 

This point is further addressed 
by UC Santa Barbara’s Smith, 
who adds, “While 3D is already 
very much in demand in the GIS 
user community, true 3D should 
become commercially available in 
the next 18 to 24 months.” 

All said, though, experts name 
GeoVision, Intergraph, and ESRI 
as among the “active vendors” in 


This 3D terrain map of Yosemite Valley 
was taken from the screen of a Titan 
graphics supercomputer. 


the 3D GIS market. All three com- 
panies have shown a strong com- 
mitment to 3D geographic data- 
bases over the past two or three 
years. Before that time, most organ- 
izations building a geographic data- 
base were satisfied with 2D infor- 
mation—when the information 
had a third dimension, such as con- 
tour lines, they were content to 
have the elevation as a descriptive 
tag on the contour line. 
“However,” says Seaborn, “we 
are now finding these companies 
expect us to store streams of true 
easting (x), northing (y), and 
height (z) information in the data- 
base and to logically bundle them 
together because the bundles of 
data might have been captured 
from a certain survey or might have 
come from certain organizations.” 
With such sizable changes in the 
structure and size of GIS databases 
for 3D applications, hardware has 
also needed to evolve. It would 
have been difficult for the hard- 
ware of a few years ago to handle 
some of the larger databases and 
processing-time bottlenecks created 
by 3D computations, says Smith. 
Providing true 3D color renderings 
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of what’s happening inside a geo- 
graphic database tends to be com- 
pute-intensive and requires more 
levels of display capability on the 
workstation than was available 
until recently, adds Seaborn. 

To keep pace with today’s hard- 
ware requirements, Seaborn contin- 
ues, we'll need two things: more lev- 
els of color depiction on these work- 
stations so we can look 
at perspective views and 
other calculated render- 
ings of what’s happening 
in the database in con- 
junction with more tradi- 
tional images, and work- 
stations that are meant 
for analytical 3D work 
and modeling, such as 
those used in computer- 
aided engineering appli- 
cations. 

On that end, Symbolics 
is working on managing 
3D information with a 
product that integrates 
a Pixar 1 machine to a 
Symbolics machine. Bauer says 
the machine, which is called Scope, 
is the first platform for GIS under- 
standing. 

“The Pixar 1 is a powerful device 
for presenting multi-dimensional 
information, and the Symbolics 
machine is a powerful device for 
managing this information. Put 
them together, and you can do 3D 
work in a GIS. Now that we have 
the capability, we have to think 
harder about the problem sets. In 
the 1990s, we'll see 3D GlISes com- 
mercially available,” he predicts. 

The Pixar 1 is also being used by 
the USGS to both see an object and 
see through it. Explains Houghton, 
“We can depict a valley whose al- 
luvium is shown in yellow, and we 
can see the yellow of the alluvium 
as well as the bedrock underneath 
it. Or we could make the bedrock 
transparent and just see the vol- 
canics, or the necks of volcanos 
coming up through the bedrock.” 

However, says TASC’s Carlotto, 
the real challenge in creating a 
successful 3D GIS will be incorpo- 
rating the ability to use satellite 
imagery to create layers on the 
GIS database. “A lot of paper prod- 


ucts (maps) have to get into soft- 
copy form,” he says. “The standard 
approach is to trace everything out 
by hand—although that is becom- 
ing semi-automated. Because a lot 
of these maps are old, they have to 
be updated with information taken 
recently from satellite imagery.” 

“GIS grew up in the very limited 
environment of geography,” ob- 
serves UC Santa Barbara’s Smith. 
“It’s taken a while for the technol- 
ogy to merge to the point where it’s 
applicable to problems. Efforts in 
developing these database systems 
have been distributed over differ- 
ent fields—image processing, re- 
mote sensing, robotics, and medi- 
cal image processing—which 
haven’t overlapped enough in the 
past. GIS has gone it’s own way 
and hasn’t taken enough advan- 
tage of some of these other disci- 
plines, which are much further ad- 
vanced in many ways. But that 
will be a future direction for this 
industry; we’re just beginning to 
see that,” he says. 


Benefiting the Military 

Once GISes have integrated true 
3D capabilities, says Symbolics’ 
Bauer, the technology will benefit 
both commercial and military ap- 
plications. “One of the crucial as- 
pects of any good GIS is its applica- 
bility to military targets. The loca- 
tion of mobile targets that you 
want to place correctly in a GIS 
may change in minutes, hours, or 
days. Your ability to update that 
information is crucial. 

“The army, navy, and air force 
have different requirements for 
the same information,”he adds. 
“For instance, the navy looks at a 
land target from a slant angle, the 
army looks at it from the top of it 
on the ridge, and the air force looks 
down at it from a couple of miles 
up in the atmosphere. Getting to 
the target—or avoiding the tar- 
get—is the big issue. All of the 
primitive components of a 3D GIS 
serve to make these tasks either 
bigger or smaller.” 

“One of the real frontiers in the 
GIS world is the third dimension,” 
concludes USGS’s Houghton. 
“We’re taking advantage of devel- 
opments from other areas, like 
CAD and medical imaging, and 
trying to break GIS out of being a 
two-dimensional tool.” CGW 
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Desktop Miapine System 


THE LOW-COST SOLUTION 


ERDAS is pleased to announce the Desktop Mapping System (DMS). 
For under $2,000.00, you can have full-featured image processing and 
digital mapping on your PC or IBM PS/2. DMS is perfect for educational, 
production, and research environments. Analyze images, overlay vec- 
tors, and exchange data with other GIS systems including pcARC/INFO, 


ERDAS, and AutoCAD. 
een Be Three DMS Modules are available: 
ae DMS-EDUCATOR DMS-STEREOGRAPHIC 
3, aN aE $1,985 * $3,900* 
pared ® Image Processing @ Orthoimage production 
@ Planimetric Mapping @ Interactive contouring 
perth ® Screen digitizing @ Automated stereocorrelation 
San @ Teaching materials and data sets for DEMs 
Bee aly @ Wireframe terrain generation with 
image overlay 
ine r @ Prerequisite DMS-Professional 
Je RRS DMS-PROFESSIONAL 
en — $4,750* 


@ Image Processing 
@ Planimetric Mapping 

@ Tablet and screen digitizing 
@ Large file handling 


HARDWARE SUPPORTED 


@ PC (80286 and 80386) @ IBM PS/2 (Models 50 and higher) 
@ Utilizes off-the-shelf graphics displays @ Contact ERDAS for specific system configurations 
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*ANVIL-5000 is a registered trademark of MCS, Inc 
Screen image courtesy of Elliott Company. 

Sun and Hewlett-Packard are registered trademarks 
of their respective corporations. 

Copyright © 1989 Tektronix, Inc. Ad. ITD-101 
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When a leading 
turbine designer needed 


results, Tek sent the — 
competition into a spin. 


ANVIL-5000, and ran them on 
all the workstations.” 
Why Tek won. ‘According to 


Elliott Company 
chose Tek worksta- “Elliott Company manufactures 
tions because they steam turbines, centrifugal com- 
offera superior presses eS ae aug 
inati ment, plant-air packages an Paul Pawlik, systems supervisor 
graphics quaitty, Their goal was to give every had the best combination of 
speed, and cost. design engineer the most effi- graphics quality, display manipu- 
According eee §—C/lent Workstation lation speed, ergonomics, and 
to Tek sales available, and link cost. He was also impressed 
: Tod them over a LAN. with our reputation for excellent 
engineer They elected touse — hardware and application 
McDonald, ANVIL-5000®* and support. 
the decision asked the manulac- The result? Mr. Paul R. Smiy, 
is paying off turers who supported’ Elliott's chairman, president and 
ft | Ito give presenta- CEQ, authorized the purchase of 
ie i tions. Tek, Sun, and yer a million dollars’ worth of 
few months. Hewlett-Packard Tek workstations in May of 1988. 
allmade ittoth€ = =~ The equipment was up and run- 
benchmark phase.” ning in a matter of days, and is 
Swimming in now helping Elliott get products 
Specs “As you can to market faster than ever before.” 
See how Tek can get results 
for you. Tektronix offers the 


imagine, the specs were flowing 


widest array of graphics 


freely —MIPS, Whetstones, 
MFLOPS—you name It. | sug- 
gested that Elliott set up solution products in the 
mini-networks so they could business. To ay i] 
experience graphics work- learn more 
Stations firsthand. about the ways IS] e 
Their engineers were most inte- we can get 
visible results 
for you, Call CPSU Ss 


rested in the speed and quality 
of local graphic manipulations — 
enlargement, shading, rotation, 
and so on. They devised an 
extensive set of tests using 


bo] 
Tektronix 
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1-800-225-5434. 


Computers 


Capture Moments 
of Motion 


Creative users fap motion analysis 


By Bob Cramblitt 


Ae swing, when executed 
properly, forms a smooth and 
graceful arc; it appears to be a sim- 
ple movement. But anyone who has 
ever played golf knows the appear- 
ance is deceiving. To hit that tiny 
ball solidly, every part of the golfer’s 
body must work in perfect synchro- 
nization. 

In the past, golfers in quest of 
that perfect swing turned to golf- 
ing instructors for advice. Now, 
however, they can also turn to the 
computer—specifically, a computer 
system designed to capture and 
digitize motion. Notre Dame foot- 
ball coach Lou Holtz is one of sev- 
eral hundred golfers who has al- 
ready done just that. For Holtz, it 
was a success. Simply by using a 
3D model of his swing as a guide, 
he progressed from a 14-handicap 
golfer to one who shoots just three 
strokes over par. 

But Holtz, and golfers in gener- 
al, are not the only ones benefiting 
from the latest in motion capture 
technology. Olympic athletes, 
medical institutions, horse train- 
ers, computer animators, and engi- 
neers have all found that motion- 
capture systems significantly af- 
fect their ability to understand, 
perform, or design. 

There are actually a number of 
motion capture systems in use at 
the moment, with some commer- 


Bob Cramblitt, formerly of NCGA, heads a 
communications company in Cary, NC. 
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cially available and others still in 
research labs. Most use similar 
methods for collecting data. What 
differs is the graphic output and 
the way the systems are config- 
ured for specific applications. 


Video & Computers 

The most common approach for 
collecting motion data combines 
the flexibility and convenience of 
video cameras with the speed and 
accuracy of computers. The Ex- 
pertVision system from Motion 
Analysis (Santa Rosa, CA) is typi- 
cal in that regard. The company’s 
3D system includes up to four cam- 
eras, a VCR, a video monitor, a 
proprietary video processor with 
multiple camera inputs, a Sun Mi- 
crosystems’ workstation, and a 
printer. 

To make it work, the subject is 
outfitted with as many as 30 re- 
flective markers. Then, when the 
subject moves, video cameras cap- 
ture the reflections of light from 
the markers and feed the informa- 
tion to the video recorder and the 
Motion Analysis video processor. 
Data can be collected at a standard 
video rate of 60 frames per second 
or at a high-speed rate of 200 
frames per second. 

The processor filters and modi- 
fies the video signal to extract mo- 
tion data selected by the user. The 
Sun workstation then manipulates 
or analyzes the data according to 


commands from the user. The VCR 
is used to archive the video record 
of the event for later viewing and 
analysis. 

Once data is collected, Motion 
Analysis’ ExpertVision software 
can display it in a range of for- 
mats. A 3D stick figure portrays 
the motion of the subject. Graphs 
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The digitally captured motion 
of this front somersault and layout 
back somersault (inset) can be 
analyzed to determine where the 
gymnast might be having a 
problem with form. (Courtesy of 
Peak Performance Technologies) 


and bar charts are used to display 
such data as motion variables, po- 
sitions, and orientations. 
According to Bill Hand, director 
of marketing for Motion Analysis, 
the system, which has a price 
range of $100,000 to $160,000, de- 
pending on the configuration, is 
used for three primary applica- 
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tions: applied mechanics for crash 
and engineering tests in automo- 
tive, aerospace, and military envi- 
ronments; biomechanics for use in 
computer animation; and ap- 
plied biomechanics for human 
gait analysis. 

Industrial applications of Ex- 
pertVision go beyond display and 
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analysis of human motion. Sys- 
tems are being used at General 
Motors, for example, to analyze vi- 
brations in engine belt drives and 
water pump shafts. In pothole 
tests, the Expert Vision system pro- 
vides data on the motion of wheels, 
tires, and hubcaps in relation to 
the body of a vehicle. 


An Aid in Design 

Similarly, the US Army Materi- 
als and Technology Lab in Water- 
town, Massachusetts, uses a Mo- 
tion Analysis system for every- 
thing from modeling robotic move- 
ment to analyzing structural dy- 
namics of vehicles and buildings. 

In a weapons development appli- 
cation, the Lab collects data from a 
person firing a prototype gun. The 
Motion Analysis system calculates 
forces and motions of the gun and 


constructs a computer model. Ele- 


ments of the gun can then be ma- 
nipulated and the results analyzed. 

“The Motion Analysis system 
helps us close the design loop,” 
says Dan Koff, a mechanical engi- 
neer at the Lab. Because testing 
can be done on dynamic computer 
models, fewer prototypes are re- 
quired. As a result, the Lab is able 
to avert much of what Koff calls 
the “build-try-break” cycle. 

One computer-animation com- 
pany that has turned to the tech- 
nology is Metrolight (Los Angeles), 
which is using the 3D system for 
recreating human motion. 

For computer-animation appli- 
cations, the Motion Analysis sys- 
tem provides the 3D motion coordi- 
nates. The animators take that in- 
formation and merge it with their 
own software programs, which 
generate a body for the character 
and enhance the graphics. 

According to Jim Rygiel, senior 
computer animator at Metrolight, 
the motion data they receive sur- 
passes the quality of anything that 
could be done by hand or by roto- 
scoping. And, it takes much less 
time. It can take up to three days 
to rotoscope or hand-animate a 
simple walking movement. Using 
a Motion Analysis system, Rygiel 
says he can collect motion data and 
link body parts together in about 
half a day. 

“The motion is amazing,” says 
Rygiel. “You get secondary mo- 
tions that you wouldn’t hand-ani- 
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By studying the digitized motions of horses, Robert Wainwright is 
hoping to help trainers soot potential racing champions. Motion 
analysis could also potentially help in the early diagnosis of joint and 
limb problems and help improve a jockey’s riding technique. 


mate yourself. It makes life so 
much easier.” 

Finally, the ability to collect 
real-time motion data from hu- 
mans is opening up new medical 
applications. Researchers at the 
University of California at Davis 
in Sacramento, for example, are 
using the Motion Analysis system 
to analyze the walking motion of 
cerebral palsy victims to see which 
muscles are functioning properly 
and which are not. The system is 
helpful in therapy programs and to 
doctors planning surgery. 

The credit for improving the golf 
swing of football coach Lou Holtz 
belongs to a different company — 
the Kinemation Studio of Golf, lo- 
cated outside Orlando, Florida. For 


the past year, the company has 
been complementing professional 
golf instructions with a motion 
analysis system developed by Bio- 
mechanics Inc. (Marietta, GA). 
Biographics was developed after 
12 years of research by Dr. Tom 
McLaughlin, the president of Bio- 
mechanics. Although McLaughlin, 
a former champion powerlifter and 
a designer of weight-training pro- 
grams for Auburn University, ad- 
mits that the system’s use in medi- 
cal and industrial applications are 
more significant, he is most excited 
about its use in sports, in part be- 
cause he recognizes the difficulty 
of generating a realistic model of 
motions used in sports. “If we can 
do a golf swing,” he says, “we can 
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do anything. Basically, every other 
movement is a piece of cake com- 
pared to that.” 

The Biomechanics system col- 
lects data much like the Motion 
Analysis system, but the graphics 
display capabilities of the Biome- 
chanics system are much more 
dramatic. Where other systems 
display digitized motion with 
stick-like figures, the Biomechan- 
ics system uses an Evans & Suth- 
erland workstation and a more in- 
tricate wireframe display that can 
be rotated, zoomed, and viewed 
from any angle. 

Instructors at Kinemation Stu- 
dio of Golf use the system to ana- 
lyze a swing path or the entire 
body movement of the golfer. By 
collecting body measurements and 
real-time data from 40 different 
points, the system can generate a 
moving wireframe with which the 
golfer can readily identify. 

According to Andy O’Brien, one 
of the golf professionals at the stu- 
dio, the system is especially effec- 


tive with good golfers, who are 
sometimes skeptical about an in- 
structor’s advice. “Once they see 
the image on the screen, there is 
no arguing with it,” says O’Brien. 
“It’s them swinging the club— 
their dimensions and actual swing. 
They can almost feel the swing as 
they see themselves on the screen.” 


Impressed by Graphics 

Dr. Sandy Burkart of the Divi- 
sion of Physical Therapy at West 
Virginia University wants his 
school to be the first university to 
develop medical applications for 
the Biomechanics system. The 
school is completing a financial 
package that will help it secure a 
complete system costing more than 
$300,000. 

Burkart is convinced that the 
Biomechanics system will more 
than justify its cost. Having 
worked with computer models us- 
ing stick figures, Burkart sees the 
value of Biomechanics’ graphics 
capabilities. 


“The difference is in the comput- 
er graphics, in the ability to visual- 
ize all planes of movement on a 
real-time basis,” he says. “You can 
break out a particular segment or 
component of any movement or su- 
perimpose normal movement 
above non-normal.” Burkart says 
the Biomechanics system also has 
the valuable ability to indicate 
muscle activity with color changes. 

The system, says Burkart, will 
be especially useful for evaluating 
patients with lower-back pain. The 
system will allow doctors to define 
movement problems and interface 
data with metabolic tests. And, the 
rich graphics give patients the op- 
portunity to see what they might 
be doing wrong and how they can 
correct it. 

While the Biomechanics system 
has proved successful with golfers, 
still another system has been used 
even more by sports enthusiasts. 
In the last five years, the Perfor- 
mance Analysis System (PAS) 
from Ariel Dynamics (Trabuco 


A New Muppet Created with Motion Capture 


new Muppet is scheduled to 

hit the airwaves in early 
spring in a new NBC show, The 
Jim Henson Hour, and he’s a little 
different from Kermit and the rest 
of the gang. His name is Waldo C. 
Graphic. He’s an animated com- 
puter graphic, who, in a neat bit of 
typecasting, plays the part of a 


computer graphic. 

The Jim Henson Hour is a new 
Muppet variety show set inside a 
television studio that is run by the 
Muppets. Kermit the Frog plays 
the part of the station’s director/ 
producer, and Waldo plays a com- 
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puter graphic who lives in a tele- 
vision screen, popping in and out 
of various Muppet skits to give 
frantic reports on demographic 
trends. During his spots, Waldo 
appears in the costumes of the de- 
mographic groups he’s reporting 
on, which range from teenage Val- 
ley Girls to suburban housewives. 
Waldo was created by Jim Hen- 
son Productions and brought to 
life by the software writers and 
animators at Pacific Data Images 
(PDI. What makes Waldo espe- 
cially interesting from a technical 
standpoint is that he is animated 
in real time—that is he can re- 


spond to and interact with the oth- 
er Muppet characters during the 
live tapings of Muppet perfor- 
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Canyon, CA) has been used by 
hundreds of athletes at the Coto 
Research Center and neighboring 
Vic Braden Tennis College in Tra- 
buco Canyon as well as by profes- 
sionals and top amateurs in practi- 
cally every sport, ranging from 
football to polo. 

Developed by Dr. Gideon Ariel, 
a former discus thrower who com- 
peted in the 1960 and 1964 Olym- 
pics, PAS digitizes movement from 
videotape, and one of its strongest 
features is that it does not require 
that the subject wear reflective 
markers—although that is an op- 
tion. This makes it an ideal system 
for collecting data underwater, at 
athletic events, and in other un- 
controllable settings. 

If reflective markers are worn, 
digitizing is totally automatic. If 
markers are not worn, reference 
points must be manually digitized 
on the first few video frames. The 
system will then automatically 
digitize data points for succeeding 
frames. If the system fails to iden- 


mances (bottom photo, this page). 
Playing a key role in making that 
possible is the use of motion cap- 
ture technology. 

The animation of Waldo begins 
with the use of a puppet armature 
manipulated by a puppeteer (op- 
posite page, top right). The arma- 
ture, explains Graham Walters of 
PDI, “looks like an inverted Luxo 
lamp.” It has six joints, each 
hooked up with electronic sensors 
that transmit information about 
the movement of the joints to a 
Silicon Graphics workstation. Two 
other sensors representing the up- 
per and lower jaws control the 
character’s talking and facial ex- 
pressions. 

As the puppeteer moves the ar- 
mature, the motion information is 
processed by the workstation, and 
an animated, fully shaded version 
of Waldo is displayed on the 
screen. At the same time, through 
the use of video switchers, the vid- 
eo of Waldo is composited on a 
separate monitor with the video of 
the other Muppet characters, thus 
allowing Waldo’s puppeteer to see 
how the animated Waldo looks 
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while interacting with the other 
Muppets as he’s manipulating the 
armature. 

Once taping of the Muppet 
show is over, the tape is sent from 
Toronto (where the taping takes 
place) to PDI headquarters in 
Sunnyvale, California. There, ani- 
mators again make use of the mo- 
tion information to help them pin- 
point the character’s exact move- 


tify data points accurately, the 
user can intervene and make 
changes manually. 

PAS is a turnkey system based 
on an enhanced IBM PC/AT-com- 
patible computer. Graphics soft- 
ware displays movement with 
stick figures that can be manipu- 
lated in 38D. A module within the 
Ariel system produces annotated 
graphs of movement values. Re- 
ports can be generated through a 
print module. A basic system costs 

around $50,000, although the 
~ price can reach $100,000 

=< with options. 
za, One company that is 
™ putting the sys- 
tem to use in 


The realistic compuier- 
graphics display produced by 
the Biomechanics system has 
helped hundreds of golfers 
improve their golf swings. 


ments on the screen as they create 
a more polished rendering of Wal- 
do (first photo, far left) that will 
eventually be used for the final 
show. At the same time, they also 
add extra animated effects to the 
character and fit him with the ap- 
propriate costume changes. But 
the basic animation of the charac- 
ter is done in real time during the 
taping of the show. —BC 
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Because movements captured by motion capture systems are specific to an individual, there is still an 


important role for systems, such as this one used by NASA, that let users model motion rather than capture it. 


an especially interesting applica- 
tion is LIFE (Laboratory of Isokin- 
etic Fitness Exercise) in Point 
Pleasant, New Jersey. There, 
LIFE’s owner, Robert Wainwright, 
is trying to use the system to ana- 
lyze the movements of horses in 
hopes it will help trainers more 
easily identify whether or not a 
race horse has the makings of a 
champion. 

Peak Performance Technologies 
(Englewood, CO) is another com- 
pany that sprang from the world of 
sports. The company was founded 
in 1984 while Phil Cheetham and 
Gary Scheirman were still work- 
ing on biomechanics for the United 
States Olympic Committee 
(USOC). In February 1986, the 
company began operating on a 
full-time basis. 

The Peak system works in much 
the same way as the Ariel Dynam- 
ics system. Motion is recorded on 
videotape; data can be collected 
with or without markers. One 
unique aspect of the system, ac- 
cording to Cheetham, is its ability 
to split fields of data from a 30Hz 
video camera. This allows data ac- 
quisition of 60 frames per second 
using standard video equipment. 

In terms of price, the Peak sys- 
tem is probably the most afford- 
able system available. A 3D sys- 
tem based on an IBM PC/AT-com- 
patible computer costs around 
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$50,000. Two-dimensional systems 
provide an even more affordable 
entry level for motion analysis, 
with prices between $10,000 and 
$20,000. 


Instructional Videos 

In the sport market, the Peak 
system is being used for analysis 
and therapy by groups such as the 
USOC, the Korean Sports Science 
Institute, and the American Sports 
Medicine Institute. 

At Penn State’s Biomechanics 
Lab, Dr. Richard C. Nelson is di- 
recting a project that incorporates 
the 3D motion graphics from the 
Peak system into instructional vid- 
eos for divers. The videos will be 
distributed to national sports fed- 
erations through the International 
Olympic Committee (IOC). 

Eventually, Nelson expects to 
produce other videos providing sci- 
entific instruction for speed skat- 
ing, cross-country skiing, and ski 
jumping. Data will be collected 
from videotapes of competitors in 
the 1988 Winter Olympics. 

Beyond sports, the Peak system 
is being used for prosthetics de- 
sign, physical therapy, and even 
zoological studies. Dr. Robert Full 
at the University of California at 
Berkeley, for example, uses the 
Peak system to determine common 
principles that define the way ani- 
mals move. His studies encompass 


a diversity of body shapes and 
forms, from centipedes to crabs. 

One vendor who has perhaps 
taken the most unique approach to 
motion analysis is VPL Research 
(Redwood City, CA). The company 
has already enjoyed success with 
its Dataglove product, a glove fit- 
ted with sensors that enables a 
wearer to interact with graphics 
on a computer screen simply by 
moving his hand. The Dataglove is 
used as a human interface tool at 
NASA/Ames and in university re- 
search labs across the country. 

A new product from VPL, called 
the Datasuit, uses the same princi- 
ples as the Dataglove. Datasuit is 
a lycra body garment fitted with 
optical sensors, potentiometers, 
contact switches, and the Polhemus 
3-Space Tracker from McDonnell 
Douglas. The suit can track move- 
ment within a 15-foot diameter. 

Software called Body Electric con- 
trols the data-acquisition process. 
Body Electric includes a language 
called Flex, which accepts data and 
constraints imposed by the user. 
The look of the model is determined 
by hierarchical trees that represent 
the human figure in 16 nodes. An 
interpreter called Script customizes 
the application to the user’s needs. 

Motion, bends, gestures, and spa- 
tial orientation captured by the Da- 
tasuit are displayed with a stick fig- 
ure. But a new package called Swivel 
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3D from Paracomp (San Francisco, 
CA) can take Body Electric data 
and construct a solid 3D model on a 
Macintosh computer. The solid model 
can be animated when combined 
with VideoWorks software from 
Macromind (Chicago, IL). 

For all the successes these motion 
capture systems have enjoyed, they 
have their limits. As Dr. Norman 
Badler, professor of computer infor- 
mation science at the University of 
Pennsylvania, explains, “Ihe prob- 
lem with motion capture systems is 
they are not extensible to another 
person or situation.” 

Badler has spent 11 years devel- 
oping modeling software that allows 
researchers to place human figures 
of different shapes and sizes into hy- 
pothetical situations. Movement is 
determined by goals, positions, con- 
straint, and outcome—not captured 
from a live human. 

NASA researchers use the soft- 
ware in a variety of ways. For ex- 
ample, they use it to determine if 
cockpit controls are properly config- 
ured so they can be reached by pi- 
lots of different sizes, and they use it 
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to simulate astronauts carrying 
heavy loads between different sec- 
tions of the space station in order to 
determine where to place handhold 
and foot restraint aids. 

One aspect of the software that’s 
especially useful is that it allows re- 
searchers to adjust parameters such 
as gravity to see how that will affect 
movement. 

Still, their limitations not with- 
standing, motion capture systems 
have a clear role to play. And as 
time goes on, the systems will inev- 
itably improve. This is still a tech- 
nology in its infancy, and new meth- 
ods of merging motion data with 
graphics software should appear 
during the next few years. 

Biomechanics’ Tom McLaughlin, 
for one, sees systems that will be 
able to collect motion data and pro- 
duce a 3D solid model in real time. 
And technical consultant Frank 
Vitz, formerly of Abel Image Re- 
search, is working on a conversion 
algorithm that will link the Motion 
Analysis system with animation 
software from Wavefront Technol- 
ogies (Santa Barbara, CA). 


There is also the promising new 
system being developed by North- 
ern Digital Inc. (Waterloo, Canada). 
The system, called WATSMART 
(Waterloo Special Motion Analysis 
and Retrieval Techniques), uses in- 
frared markers to collect data. 
WATSMART operates at a speed of 
4500Hz and can calculate 3D coordi- 
nates with accuracy of between one 
and three millimeters. 

The only drawbacks to WATS- 
MART are its extreme sensitivity to 
light and its wires, which can dis- 
connect during quick, forceful move- 
ment. WATSMART is now used al- 
most exclusively for numerical anal- 
ysis of motion. The promise of this 
and other technologies, however, 
could attract graphics software de- 
velopers in the future. 

Beyond the need for better graph- 
ics technology, there is, of course, 
the always present need for more 
powerful hardware at lower prices. 
As systems become available in 
price ranges with which users are 
comfortable, realistic motion for 
computer-graphics applications will 
become commonplace. CGW 


The workbench that is incredibly 
strong. Designed with a space 
saving arm. Cable management 
track. Height adjustment. 
Options to add. 


Call us: 800-325-3841 
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With the Panasonic’ DataMaster'’ 


No matter what you're presenting, or 
whom you're presenting to, it’s easy to 
see why the Panasonic DataMaster 
(PT-105) is the automatic choice for big 
screen (up to 120”) computer generated 
graphics and data. 

Take its totally automatic scanning 
capability. Regardless of the PC you're 
using, the DataMaster provides 
complete, automatic adjustment. In 
fact, the DataMaster interfaces with 
virtually any computer with a scanning 
frequency of 15kHz-37kHz horizontally* 
and 50Hz to 100HZ vertically. That 
makes it ideal when you want to make a 
graphic impression on your audience. 

The DataMaster continues to shine 
when it comes to picture quality. Three 
high power liquid cooled CRT’s, a 
silicone gel optical coupling system, 


and a dual focus 5 element hybrid lens 
configuration team-up to produce eye 
pleasing specs. A bright 550 lumens, 
horizontal resolution of 1,100 lines 
(RGB) and 650 lines for video. 

When it comes to international video 
formats, the DataMaster is right at 
home. It automatically compensates for 


PAL, SECAM, NTSC and M/NTSC 
formats. The DataMaster also features 
a wide selection of input facilities 
including S-VHS, line-in, RGB 1, RGB 2 
and audio. 

The Panasonic DataMaster PT-105. 
The picture is big. The performance is 
even bigger. 

For more information on the 
Panasonic DataMaster, call Panasonic 
Industrial Company at 1-800-553-7222. 
Or contact your local Panasonic 
Professional/Industrial Video Dealer. 


Panasonic 


Professional/Industrial Video 


*Special interfaces may be required. 


Simulated picture. 
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is More- 
With the 
Cordless 
Digitizer 


ere toresc orm cng nts 


The WACOM SD-Series. A0 to A5 sizes, square or rectangular, standard, magnetic, electrostatic, 
or transparent menu panel surfaces. Pressure-sensitive, stroke-type, or non stroke-type 
cordless stylus. 4-button or 12-button, 24-function, cordless cursor. 


Artists working with a conventional digitiz- 
er often feel like fish out of water. The cord, 
the heavy stylus, the unresponsiveness — 
it’s an alien environment. 

But less, as artists know, is more. Cut 
the cord, eliminate the battery and magnet, 
and you have a stylus as light as a ballpoint 
pen, a tablet as inviting as a sketchpad. A 
WACOM SD-Series digitizer. 

And less-is-more offers a bonus: the first 
cordless pressure-sensitive stylus. The 
nuances of each stroke translate into line 
widths or other effects for a new dimension 
in computer graphics. 

The elegance of the SD-Series is backed 
up by outstanding performance. Whether 
you are designing a circuit board, picking 
points, or creating computer art, you need a 
digitizer that lets you work at your own 
pace. That's why the SD-Series offers a 205 
points per second sampling speed. You 
need pinpoint accuracy: 0.25 mm 
(+0.15 mm available), all over the active 
surface, not just the center. High resolution: 
0.02 mm (1270 lines/inch). Reliability: a 
MTBF of 50,000 hours for the AO board and 
130,000 for the A4 tablet. A digitizer that 
doesn’t get in the way of your ideas. 

A WACOM SD-Series cordless digitizer. 

WACOM understands, for it is the only 
digitizer manufacturer that is a major CAD 
vendor, too. And in ASICs, telecommunica- 
tions, and factory automation, WACOM 
refines the man-machine interface. In engi- 
neering, also, less is more. 


WACOM 


WACOM Inc. 

West 115 Century Road, Paramus, NJ 07652, U.S.A. 
Tel: (1) 201-265-4226, Fax: (1) 201-265-4722 
WACOM Computer Systems GmbH: 
Hellersbergstrasse 4, D-4040 Neuss 1, West Germany 
Tel: (49) 2101-16001, Fax: (49) 2101-101760 
WACOM Co., Ltd. 

4-394-1, Ikebukuro, Toshima-Ku, Tokyo, 171 Japan 
Tel: (81) 03-985-7911, Fax: (81) 03-985-7934 
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The Intelligent 
Color Graphics 
‘Printer... 


... {Speaks 
your language 
without 

a custom 
software 
driver! 


Our SHINKO CHC-336 
non-impact Thermal Transfer Color 
Printer is fully compatible with 
virtually any color graphics software 
based on CGI, VDI, CGM, and 
HP-GL. 


All you have to do to output 
brilliant color hardcopy and 
transparencies is connect the printer 
to any computer or remote data 
source via RS-232C or Centronics 
interfaces. 


In as little time as a minute, the 
printer will output 256 brilliant colors 


from a palette of nearly 33,000 colors. 


SHINKO 


SHINKO ELECTRIC CO.,LTD. 
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The “plug-and-play” CHC-336 can 
also function as a raster printer in 
native mode; the built-in page buffer 
allows you to print multiple copies; 
three or four color operation is user 
selectable via the control panel. 


For more information contact: 


Mitsubishi International Corporation 
Information Systems and 

Services Division 

Computer Graphics Department 

701 Westchester Avenue 

White Plains, NY 10604 

(914) 997-4999 FAX (914) 997-4976 


Mitsubishi 


International Corporation 


Black-and-\\\)ite Magic 


By Tom McMillan 


Software for manipulating 
gray-scale digital images 
brings darkroom effects 
to the desktop 


ommercial printers can’t 
touch this thing unless they have 
one of the new laser cameras,” as- 
serts David Hester of VIP Systems, 
a Linotronic-based typesetting and 
imaging service bureau in Alexan- 
dria, Virginia. 

“Eighty percent of what we pro- 
duce is superior to a traditional 
halftone,” claims Tom Duane of 
the New York advertising firm 
Sean Edwards Design. 

“For half the cost, we can restore 
an heirloom black-and-white photo- 
graph better than a retouch artist 
can,” says Tom Reid of 
Photo Craft in 


The excitement over the 
capabilities of today’s image- 
manipulation software 

began 18 months ago with the 
introduction of ImageStudio. 
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San Diego, California, which spe- 
cializes in photo retouching. 

What’s the excitement among 
these graphic arts professionals? 
They’re all enthused about the ca- 
pabilities that today’s scanners, 
output devices, and, especially, im- 
age-processing software bring to 
desktop computer graphics sys- 
tems. They’re enjoying the speed 
and control they gain by retouch- 
ing images and generating half- 
tones themselves rather than send- 
ing such work to traditional, out- 
of-house jobbers. And they’re reap- 
ing the benefits of a new business 
opportunity. 

Eighteen months ago, this ex- 
citement was only a glimmer on 
the horizon. Letraset (Paramus, 
NJ) had just announced its new 


pert 


yp 


| lapacity: 


product ImageStudio, an inexpen- 
sive Macintosh program that 
promised to do for black-and-white 
photography what page-composi- 
tion software had done for typeset- 
ting. For all but the most demand- 
ing applications, ImageStudio and 
its ilk have done just that. 


Who’s Benefiting 

It’s not the desktop publisher, 
however, who has benefited most 
from the new technology. Unlike 
typesetting, which traditionally is 
an expensive, time-consuming 
task, converting continuous-tone 
black-and-white images to the 
halftones needed for offset printing 
is not terribly expensive or slow 
when it’s performed by a commer- 
cial printer. For this reason, news- 
letter publishers who wouldn’t 
even think about going to a type- 
setting service for their copy still 
rely on their local printers for half- 
toning, and they get excellent 
quality at a modest cost. 

Right now, such programs as 
ImageStudio, Digital Darkroom (a 
Macintosh program released last 
summer by Silicon Beach Software 
of San Diego), and SnapShot (for 
Windows-compatible IBM ATs, 
from Aldus Corp. of Seattle) are 


Tom McMillan is a contributing editor for 
Computer Graphics World. 
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making their biggest 
waves in applications 
such as advertising 
and photo re- 
touching. Pro- 
fessionals in these 
fields need more 
than just a faithful 
printed reproduction 
of a black-and-white 
photograph—they 
need control over both 
the global qualities and 
the specific elements of 
the photographs. 

The work that Tom 
Duane does for a number 
of major accounts at Sean 
Edwards Design is a case 
in point. While Duane says 
that halftones generated by 
ImageStudio and output on a 
Linotronic imagesetter are of 
sufficient quality for newspa- 
per ads, the biggest bonus he’s 
gained from using the program 
is in the creation of “comps,” the 
intermediate design tests that 
come before final production. 
Duane uses his Mac II to sketch an 
overall ad design. By scanning Po- 
laroid snapshots into ImageStudio, 
he can size and crop the image, re- 
move unwanted elements, adjust 
the contrast, and quickly develop a 
comp for client approval or for a 
guide to final production. Creating 
comps by traditional methods, says 
Duane, is “very, very expensive” as 
well as time-consuming. With 
ImageStudio, it’s possible to cut 
both time and expense, giving his 
agency a cost-effective leg up on 
the competition. 


An Array of Tools 

The current crop of “desktop 
photo lab” programs offers a wide 
array of tools for manipulating 
scanned images. Letraset’s Image- 
Studio, Silicon Beach’s Digital 
Darkroom, and Aldus’ SnapShot 
all provide functions for adjusting 
overall contrast (typically done by 
graphically manipulating a histo- 
gram-like scale) and for reversing 
an image to its negative. Each pro- 
gram allows for painting with 
user-defined brushes and patterns, 
for scaling and rotating images, 
and for automatically converting 
digitized images into line art. Im- 
ageStudio and Digital Darkroom 
accept input from popular desktop 
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scanners, while SnapShot works 
on digitized video images. 

In addition, all three can export 
their files to popular page-composi- 
tion programs or directly to Post- 
Script laser printers and high-reso- 
lution imagesetters. 


oth ImageStudio and Digital 
Darkroom provide specialized tools 
for selecting a part of an image for 
special treatments. Because the 
scanned digital image is in raster 
rather than object-oriented format, 
the programs cannot recognize as 
such a figure that’s part of the 
overall image. But ImageStudio’s 
Lasso and Selection rectangle and 
Digital Darkroom’s “Magic Wand” 
selection tool make it relatively 
easy to isolate and then work on a 
specific part of the image. 

Each program builds on these 
basics with its own set of special 
effects and global functions—or /il- 
ters, in image-processing parlance. 
ImageStudio, for example, offers 
an array of “painterly” tools such 
as Rubber Stamp, Charcoal, Water 
Drop, and Fingertip, each of which 
performs the function suggested by 
its physical counterpart. Charcoal, 
for instance, provides a drawing 
and shading effect in which the re- 
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sult grows darker with each 
successive stroke, and Fingertip 
smears a shade in the direction of 
the stroke. The program’s Gray- 
map Editor lets users adjust con- 
trast, create a negative, and “pos- 
terize” or “solarize” images—that 
is, set thresholds among gray lev- 
els to create special effects. With 
brush effects such as Texture, 
Smudge, and Blur and image fil- 
ters like Sharpen, Posterize, and 
“Despeckle,” Digital Darkroom 
provides similar capabilities. 

“There are a lot of the bells and 
whistles that I never use,” reports 
Duane, and it does seem that cer- 
tain features are included as much 
for dazzle as for their real-world 
utility. Nonetheless, the job for 
which a particular filter may be 
useful can often pop up in surpris- 
ing contexts. The work that Tom 
Reid tackles at the San Diego-based 
digital retouching studio called Pho- 
to Craft illustrates this well. 


image Restoration 

Reid is currently using Digital 
Darkroom in his work with the 
San Diego Museum of Man, restor- 
ing a collection of photographic im- 
ages of the Old West. Cracked 
glass plates, faded prints, and torn 
or marked up originals are among 
the challenges he deals with. He 
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Photo retoucher Tom Reid used Digital Dark- 


room to restore these old photos, which included 
using a copy-and-paste function to replace the 


missing toes of the Indian on the far left. 


frequently uses what he calls a 
“hair transplant,” painting over a 
damaged area of an image with a 
gray value selected from an adjoin- 
ing undamaged area of the photo. 
Reid cites one case of a glass nega- 
tive with a missing piece near the 
bottom—he restored an Indian’s 
missing toes by copying the toes of 
another Indian and pasting them 
into place. 


Superior Effects 

But Reid finds Digital Dark- 
room’s global filters to be the most 
dramatically useful tools. While 
the program’s painting tools sim- 
ply emulate what a traditional re- 
touching artist can do (with the 
important addition of being able to 
undo a task), says Reid, the global 
filters provide effects that cannot 
be done manually. “The future of 
these systems lies in this direc- 
tion,” he asserts. 

Reid uses Digital Darkroom’s 
Equalize function, for instance, to 
revitalize a image in which the 
range of densities has diminished 
due to fading. In a one-step pro- 
cess, the Equalize function ex- 
pands the density range back out 
to something approaching 100 per- 
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cent. Similarly, Reid finds the De- 
speckle function useful in working 
with an image printed in a news- 
paper. This function, which is de- 
signed to remove random dots or 
specks, is just the ticket for remov- 
ing the relatively coarse dot pat- 
tern in a newspaper halftone, al- 
lowing time to smooth the image 
out into continuous tones that are 
then easy to manipulate with the 
program’s other tools. Without 
this, Reid says, any retouched ar- 
eas would be glaringly obvious. 

The images that Photo Craft 
handles are finally output on a 
Matrix Slidewriter film recorder, 
which generates a 4000-line reso- 
lution that makes Reid’s results of 
better quality than copies pro- 
duced through photographic meth- 
ods. Although he “had to do a lot of 
curve-bending” to get the film re- 
corder to deliver the desired re- 
sults, the unit is “absolutely essen- 
tial in what we do.” According to 
Reid, “The best you can get out of a 
Linotronic is magazine-quality, 
and a large file takes up so much 
Linotronic time that the cost is 
prohibitive.” 

These two issues—the unwieldy 
size of gray-scale files and the 
quality of a halftone output on a 
laser printer or imagesetter—are 


problem areas in current gray- 
scale image-manipulation technol- 
ogy. Letraset has aggressively at- 
tacked the first issue in version 1.5 
of ImageStudio with a virtual- 
memory management scheme that 
allows a user to manipulate im- 
ages that otherwise would exceed 
the capacity of the Macintosh’s 
RAM. And ImageStudio’s native 
Raster Image File Format (RIFF) 
has a built-in data compression 
feature that can reduce the size of 
a 256-gray-level image by almost 
four times. 


Output Issues are Tricky 

As for the quality of halftone 
output, ImageStudio product man- 
ager Marla Milne says that you 
simply have to do what you'd tradi- 
tionally do: run a test. Version 1.5 
includes a function for setting den- 
sity ranges, allowing users to cali- 
brate the image’s density with that 
of the Linotronic, says Milne. 

“You have to know what you’re 
doing with the Linotronic,” agrees 
David Hester, whose job at the 
Linotronic service bureau VIP Sys- 
tems is to know just that. Most ac- 
complished users of the technology 
echo Hester’s contention, saying 
that a close working relationship 
with a Linotronic service bureau is 
essential to best-quality results. 

“Many service bureaus have 
turned up the density settings of 
their Linotronics in response to 
typesetting clients who say the 
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type is too light,” explains Peter 
Vanags, an Oakland, California- 
based Macintosh production con- 
sultant who specializes in scanned 
images and halftoning. 

Vanags recently brought adver- 
tising production for Cost Plus 
stores to Macintosh systems run- 
ning Digital Darkroom. Because 
these print ads are almost exclu- 
sively for newspapers, the highest 
quality is not absolutely essen- 
tial—the gains in time, cost sav- 
ings, and control more than justify 
the desktop techniques. Still, Van- 
ags had to work closely with his 
San Francisco-based service bu- 
reau to obtain the best results. 
Vanags notes that “it’s a lot more 
of a challenge when you go beyond 
the newspaper medium—line 
screens and screen rotations create 
a complex interaction that frag- 
ments dots.” 


Special Features 

Both Digital Darkroom and 
ImageStudio address the halftone 
issue in special ways. Digital 
Darkroom offers a feature called 
Advanced Halftoning, which opti- 
mizes output on laser printers. 
ImageStudio allows users to ma- 
nipulate dot shapes for best results 
on a particular image. But Vanags 
says that it boils down to the fact 
that “the spot function on the Lino- 
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The compatibility between 
desktop publishing and 
image manipulation is 
obvious, but problems on the 
output side have kept that 

market from really taking 
off just yet. 


tronic is not 
optimal for halftones.” 
It’s important to remember that 
imagesetters like the Linotronic 
were not designed for generating 
halftones, a function for which they 
have been pressed into service. For 
Vanags, the question comes down to 
whether “we should try to emulate 
traditional halftoning or explore al- 
ternative methods altogether.” 


deed, one possibility is to treat 
gray-scale images differently, to 
take them out of the overall Post- 
Script page description and image 
them with special-purpose hard- 
ware developed by third parties. 
Conveniently, PostScript’s Image 
function is a self-contained loop, 
making such a solution possible. 
One such proprietary approach 
that shows promise is a specialized 
processing engine called Laza- 
GRAM, which enhances standard 
laser-printer quality. The engine 
is manufactured by the British 
company Thermoteknix and dis- 
tributed in the US by FX Unlimit- 
ed (Palo Alto, CA). Currently the 
processing board works only with 
Canon-engine printers, including 
HP LaserJet, HP Series II and 
Canon LBP-8II, using the Tall 
Tree Systems JLaser printer con- 
troller. FX Unlimited says, how- 
ever, that development is under- 


The problems with 
output prompted 
Thermoteknix to 

develop a_ board 

that enhances the 
resolution of laser 
printers. The 256 gray- 
scale image of the car 

(above) was printed with 

the benefit of the board. 


way on a version for PostScript- 
based printers. 

LazaGRAM essentially en- 
hances the 300dpi laser printer 
resolution by modulating the 
charge placed on the printer’s 
drum, thus producing up to five 
different dot sizes to recreate the 
original dot size. This effectively 
boosts the printer’s resolution up 
to 1500 by 300, offering 64 gray 
levels at a 100-line screen. 

Whether such a proprietary ap- 
proach will emerge for higher-reso- 
lution imagesetters remains to be 
seen. The potental for offloading a 
digital file to a traditional halftone 
camera for imaging is not all that 
remote, nor is it inconceivable that 
Adobe will extend PostScript’s ca- 
pabilities to better handle the spe- 
cialized job of generating halftone 
images. 

As always, it’s the market that 
will call the tune. Scanners are 
getting better and cheaper, com- 
puter workstations are gaining in 
power and capacity, and more and 
more graphic artists and publish- 
ers are exploring the possibilities 
of digital image manipulation. 
Eighteen months ago, this applica- 
tion of computer graphics technol- 
ogy was brand new. Eighteen 
months from now, this application 
could be routine. CGW 
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the PC, AT and PS/2. Plus full Microsoft® compatibil- 
ity through a Universal Mouse Emulator" Plus a 
separate tablet driver for Microsoft Windows. Plus a 
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ware compatibility — and you have the tablet with all 


the Plus’s. The 12” « 12” SummaSketch Plus. 


New 18" X 12” Version. Now you can get all these 
great features in our larger SummaSketch® Professional 
tablet. All the Plus’s, 

plus more active 

area to work with! | Seymour, CT 06483 * (203) 881-5400 
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We're talking some serious speed here. The F-910A,for instance, has acceleration 
of up to 5.7G, and hits a top speed of 44.5 ips. 


And gives you sharp, clear lines with remarkable resolution—down to 
0.0004 inches—making quick work of the toughest courses. And getting 
your copies through low-cost reproduction systems with flying colors. .. 


We're also talking endurance. The F-910A runs 
on a quick- loading 40-lead cartridge for much 
longer time between pit stops. So you can 
keep your head out from under the hood, 
and your mind on more important 

things. Of course, pencil lead gives you 
much better mileage than ink for 

a considerable savings on running cost. 


So go with the winner. Join 
the Mutoh team and watch your 
plotting take first place every time. 
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The F-910A plotter 


takes either pen or pencil. 
Resolution of 0.0004". 

Speed of up to 44.5ips. 
Accelerates up to 5.7G. 
Pen/Vector Sorting Function. 
HP-GL compatible 
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Power to the Process 


Process control has come a long way since the days 
of strio chart recorders and flashing colored lights 


By Phillip Robinson 


hen controlling anything 
from the cooling system 
pumps in an operating 
power plant to the semiconductor 
diffusion furnace in a clean-room, 
computers and programmable con- 
trollers are vital to modern process 
control. 

Only electronics can keep up 
with all the various and precise 
measurements needed to monitor 
such processes. Indeed, computers 
are far and away the best means to 
analyze the collected data and 
then respond with intelligent and 
relevant changes to the processing 
machinery. 

But are those computer and con- 
trol systems using graphics? 
Should they be? To what extent? 
Talking to people who make proc- 
ess-control equipment and to those 
who use it, quickly uncovers sever- 
al facts: 


@ Graphics has always been used 
in both designing and controlling 
processes. 

e@ The graphics used today is most- 
ly straightforward 2D color sche- 
matics or plots. 

@ Personal computers and work- 
stations are replacing dedicated 
control panels and alphanumeric 
terminals in part because of their 


Phillio Robinson, an engineer and writer, is 
editor of Desktop and Engineering News, 
POB 40180, Berkeley, CA 94704. He wishes to 
thank Paul Schreier of Personal Engineering 
News for information about PC-based prod- 
ucts for process control. 
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greater graphics abilities. 

e And there is no definite agree- 
ment on the line separating proc- 
ess control from laboratory auto- 
mation, process characterization, 
data acquisition, and other such 
pursuits. 


Definitions Blur 

Classically, laboratory automa- 
tion referred to systems that col- 
lect information at high-speed— 
KHz or MHz rates—from only a 
few input channels. Process-con- 
trol equipment, on the other hand, 
would sample at much lower 
rates—perhaps as infrequently as 
once per second—on many incom- 
ing channels. 


Process-control systems had the 
added responsibility of feeding re- 
sponses back to the process, per- 
haps after sending them through a 
PID (Proportional Integral Deriva- 
tive) loop and then referring to 
programmed, conditional instruc- 
tions. Lab-automation equipment, 
conversely, rarely reached beyond 
the simple toggling of instrumen- 
tation controls. 

The lines between the two have 
blurred in the past few years, part- 
ly because laboratory computers 
have grown so much more capable 
and partly because of the greater 
importance given these days to 
“flexible manufacturing” and to 
small firms or departments that 


In process control, computer graphics is, for the most part, replacing 
mechanical instruments and, in turn, simplifying the design, operation, 
and control of manufacturing processes. 
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handle prototypes or small produc- 
tion runs. A computer system ca- 
pable of lab automation can also 
handle some process control work 
on that scale. Many of the graphics 
programs and hardware platforms 
in this field could be applied to ei- 
ther task. 


Big Boards, Little Terminals 
“Graphics has been used in proc- 
ess control probably longer than in 
anything else,” says Andrew 
Chatha, president of Automation 


File Edit Format Controls func! 


CAM 


directly read a schematic of the 
process and quickly interpret the 
colored lights for warnings and 
possible problems. 

Steve Schaefer, director of mar- 
keting for Heuristics (Sacramento, 
CA), makers of a process control 
program called OnSpec, remem- 
bers the “big panels that used a 
whole series of relays to activate 
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Instruments, can handle many process-control tasks by displaying on- 
screen interactive images of dials, knobs, and virtually any control 


metaphor. 


Research Corp. (Medfield, MA). 
“Even before CAD/CAE systems 
arrived, way back in the 70s, 
graphics was very important in 
controlling processes. Even before 
CRT times, if you went to a pro- 
cessing plant—such as a refinery 
or paper-mill—you'd see huge pan- 
els that were laid out in very 
graphical format so people could 
understand what was there.” 
These systems were necessary 
because of the complexity and va- 
riety of information fed to a central 
control office, and because the use 
of graphics decreased the level of 
expertise required of control opera- 
tors. Instead of remembering ex- 
actly what each gauge in a huge 
panel referred to and knowing its 
desired setting, an operator facing 
a graphically designed panel could 
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red lights, yellow lights, and so 
forth, showing process condi- 
tions—such as tanks filling or 
emptying—and alarms.” 

The next step for process control 
was to include alphanumeric ter- 
minals distributed about the plant 
or factory floor. These systems, 
hooked up to a minicomputer or 
mainframe, were by nature less 
graphical than the big panels. Dig- 
ital Equipment grabbed a much 
larger chunk of this market than 
did IBM, but many other organiza- 
tions, such as Honeywell and Tek- 
tronix, were also important on the 
factory floor. 

The dedicated electronic control 
systems and terminals were often 
tied in to a minicomputer—such as 
a DEC VAX or PDP—and inter- 
faced to individual, independent 


programmable logic controllers 
(PLCs) from companies such as AI- 
len-Bradley (Milwaukee, WI) and 
Gould (Andover, MA). Those logic 
controllers performed the actual 
switching and measuring work on 
the process machinery. 

Meanwhile, laboratory systems 
were moving in the opposite direc- 
tion. They were evolving from ded- 
icated instruments that featured 
LED readouts, strip-chart recor- 
der/plotters, and mechanical-dial 
controls to laboratory computers 
that could produce graphic dis- 
plays. Still, graphics wasn’t the 
first priority for most lab comput- 
ers. Reliable operation, fast re- 
sponse, and simple I/O interfacing 
were all higher on the list of priori- 
ties. As Dave Dean of Hewlett- 
Packard’s Laboratory Automation 
Group (Loveland, CO) explains, 
“What you see on a small-scale job 
is people just trying to get the job 
done in the most straightforward 
fashion.” 


Enlisting PCs 

As in so many areas of comput- 
ing, this cozy arrangement of ter- 
minals and dedicated systems was 
upset by the introduction of per- 
sonal computers and workstations. 
PCs and Macintoshes offered a 
low-cost, general-purpose platform 
for process-control tasks. Unfortu- 
nately, although these PCs could 
perform some tasks in their native 
state—such as managing the work 
of various PLCs—many process- 
control and lab-automation tasks 
required special additional hard- 
ware and software for real-time op- 
eration, especially if the computer 
was to be more directly interfaced 
to the process machinery. 

IBM introduced the AT-compati- 
ble 7552 Electronic Gearbox com- 
puter for factory floor work. This 
machine is packaged or “rugged- 
ized” to protect its electronics from 
floor hazards—humidity, tempera- 
ture, and electromagnetic interfer- 
ence—and supports plug-in ARTIC 
(A Real-Time Interface Coproces- 
sor) coprocessor boards. The Gear- 
box is also purchased, bundled 
with new software, and then sold 
under other names by companies 
such as Gould and Allen-Bradley. 

The Gearbox may soon be re- 
placed by a PS/2 model with many 
of the same characteristics. Auto- 
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matix (Billerica, MA) takes Macin- 
tosh IIs and repackages them into 
rack-mount, ruggedized systems. 
Its AI 90 comes with everything 
from humidity protection to a larg- 
er speaker. The Macintosh operat- 
ing system, and even Apple’s 
A/UX brand of UNIX, are not par- 
ticularly suited to real-time opera- 
tion. Nor is the PC’s DOS, al- 
though special versions of DOS do 
cater to real-time work. 

The 32-bit workstations offer the 
same sort of general-purpose plat- 
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some PCs. Modest jobs might be 
handled with a single AT-class PC 
or Macintosh. 

But what to do with the graphics 
that had always stood by process 
control, the system diagrams, the 
strip-chart recorders, even the 
flashing red lights for alarms? 
There’s a simple answer: display 
them on the computer screen. In 


L- RUNNING BLOFF > 


DISP: TRUCK ENABLE 


Pictures on screen can be linked to specific parts and values in a 
process. Here, a control package from Intellution called The Fix shows 
a truck pulling away from the factory after filling its tanks. 


form as PCs, but add multitasking 
and slick networking for connect- 
ing controls into a plant-wide sys- 
tem. Real-time versions of UNIX 
or use of real-time operation sys- 
tems such as VMS (on DEC ma- 
chines) also suited workstations to 
more direct control of process ma- 
chinery. 


Bridging the Gap 

Until recently, however, the 
price gap between PCs and the 
more expensive workstations was 
considerable. Price cuts on the 
least powerful workstations during 
1987 and 1988 brought PCs and 
workstations closer together, so to- 
day the lines overlap between 
prices of $5000 and $15,000. The 
more complex process-control 
tasks may demand a network of 
workstations, possibly including 
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many fields graphics comes as an 
addition or improvement to earlier 
programs. In process control, as 
Heuristics’ Schaefer points out, 
software graphics is just “replacing 
the mechanical instruments.” 
There are several advantages to 
the software graphics approach— 
and so to using PCs and worksta- 
tions in process control, whether 
for an entire factory or for a simple 
operation in a laboratory: simplify- 
ing design, simplifying operation, 
and adding power to the control. 
The most immediate advantage 
in moving from dedicated process- 
control systems and their associat- 
ed graphics to software on a PC or 
workstation appears in the design, 
maintenance, and modification of 
those systems. Even writing in a 
high-level language such as BA- 
SIC is simpler than re-wiring a 


dedicated system. HP’s BASIC is 
popular “for fairly quick and dirty 
graphics programs,” according to 
Dean, “with a big portion of that 
being X/Y plots and other such 
charts to see as quickly as possible 
what you need to see, without em- 
bellishments like a fancy interface 
to impress the boss. If you want to 
draw a set of axes with tick marks 
and labels with numbers, one pro- 
eram statement will do that.” 
Most of the HP BASIC routines 
are written in 68000 assembly lan- 
guage, but HP provides a card to 
run them within a PC, and is 
working on decoupling them from 
strict adherence to the 68000. 
Schaefer agrees that most graphics 
in process control isn’t that compli- 
cated. Outside of system schemat- 
ics, “a lot of it is tabular represen- 
tation of information, listing pieces 
made, flow rates, and so on.” 


The Graphics Touch 

But even before setting up the 
controls, the graphics of a PC or 
workstation can come in handy. 
Norman Parks is a manager at In- 
tec Controls (Boxboro, MA). His 
company’s Paragon software is a 
PC-based process-control package 
that can run a wide variety of I/O 
devices. It uses a function-block 
approach for graphic real-time dis- 
play of process parameters on an 
EGA screen. The graphics might 
include, for instance, digital indi- 
cators, analog dials, histograms, or 
process schematics. 

Parks says that although you 
can control a process by watching 
these graphics in action, “some 
people use it strictly for process de- 
sign, as a simulation tool to check 
the process for logical errors.” They 
can link up the steps of a proc- 
ess graphically in just a few min- 
utes with a keyboard and a mouse 
and then check for potential prob- 
lems in the process. 

Some software, such as National 
Instruments (Austin, TX) Lab- 
View 2.0 for the Macintosh, can 
even write control programs from 
a graphic design. LabView, and 
the related LabWindows for PCs 
are laboratory-automation pro- 
grams that can handle quite a few 
“process-control” jobs. 

In LabView, you take graphic 
block functions from a library and 
hook them up, on screen, to the 
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various inputs and outputs you 
wish to use. The software then cre- 
ates the control program directly 
from that graphic outline. Nation- 
al refers to this as “virtual instru- 
ments” because the computer can 
display a panel with images of di- 
als, knobs, buttons, oscilloscope 
traces, and just about any other fa- 
miliar control metaphor. Control 
systems can then be saved and re- 
used or modified on new and differ- 
ent projects. 


Staying on Track 

Employing more graphics in 
control software also makes a sys- 
tem easier to operate, particularly 
for plant operators or laboratory 
technicians who aren’t deeply 
versed in computers, BASIC, and 
interface details. Kevin Horne of 
Remote Measurement Systems 
(Seattle, WA) says that “lots of cus- 
tomers are looking for graphics” in 
control software. 

His company recently an- 
nounced a program, HyperADC-1, 
that will allow Macintosh users to 
control devices directly from the 
point-and-click interface of Hyper- 
Card. The graphics on the Hyper- 
Card display can show switches, 
dials, and other devices that will 
change when clicked on by a 
mouse, and will then directly man- 
age the Mac’s I/O ports. 

Intellution (Norwood, MA) 
makes a control package called 
The Fix that even includes simple 
animated graphics. The pictures 
on the screen can be linked to spe- 
cific parts and values in the proc- 
ess. One example program shows a 
truck pulling away from the fac- 
tory after filling its tanks. 

Jim Hazelton, the software engi- 
neer and manager at BTU Engi- 
neering (Billerica, MA) uses V.I. 
Corporation’s (Amherst, MA) Da- 
taViews to create process-control 
software for semiconductor manu- 
facturing equipment. The DV- 
Tools and DV-Draw modules in 
DataViews run on an Apollo 
DN3000 workstation. “The graph- 
ics interface is key” to the product 
BTU puts together, “and make it 
very attractive. Using color gives a 
clear definition of what’s happen- 
ing—a point that’s out of control 
can be shown in red, and mainte- 
nance information can be high- 
lighted.” The 2D graphics in this 
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application doesn’t include a dia- 
gram of the system, but mainly 
show real-time X/Y charts of tem- 
perature versus time, or gas-flow 
versus time. 

Nina Malone, the manager of 
systems marketing for CSI (Over- 
land Park, KS) has been in this 
business for more than 20 years 
and has seen that graphics, includ- 
ing anything “from menus and 
panel schematics to color graphic 
operator interfaces, has made a 
ereat difference with the workers.” 


process graphics when software is 
the foundation. A strip chart re- 
corder image on a screen, such as 
you can find in Heuristics’ OnSpec 
software, can be scrolled forward 
and backward, zoomed, panned, 
and otherwise mastered much 
more completely than any real 
pen-and-paper recorder ever could. 

Schaefer of Heuristics says that 
“you could also have a real-time 
statistical QCS process. The data 
that is displayed on the screen can 
directly and immediately be ana- 


On this control screen created with DataViews from V.I. Corp., 
vessels fill and empty, gauges monitor materials flow, and orange 
valves can be opened or closed to monitor the effect on processes 
at Sigma Chemicals. 


Her company uses tools such as 
DataViews along with its own cus- 
tom software and other third-party 
tools to make turnkey systems and 
software for factory automation. 


Central to the Process 

Chatha of Automation Research 
says this aspect of process-control 
graphics is central. “They’re an ex- 
tremely important vehicle that op- 
erators use to run plants. People in 
plants need simple graphics, some- 
thing they can easily understand, 
because they have to take action 
very quickly. Right now HP, DEC, 
IBM, Honeywell, all have unique 
operator interfaces. If you want to 
simplify the training process for 
operators, there has to be a consis- 
tent user interface by the vendors.” 

You can put more power into the 


lyzed and massaged. For example, 
V.I. Corporation’s DataViews proc- 
ess-control software can be directly 
linked to Neuron Data’s (Palo 
Alto, CA) Nexpert Object expert 
system software, putting AI on the 
factory floor. 

The data can also be moved 
across a network, or combined 
with information from other work- 
stations on a network. Then the 
multitasking and networking abil- 
ities of workstations truly come 
into play. This makes computer in- 
tegrated manufacturing more 
practical and increases the intelli- 
gence that can be brought to bear 
on problems. Bruce Irving, a field 
support manager for V.I., is a big 
fan of workstations over dedicated 
systems or even PCs. He sees “lots 
of PC people starting to migrate to 
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Sun, HP, and Masscomp plat- 
forms.” He doesn’t believe “real- 
time is as important as it used to 
be because the speed of worksta- 
tions has improved so much,” but 
he does think “the object-oriented 
programming packages we use 
will bring a PC to its knees. 

“Lots of people involved in proc- 
ess control are utilizing the hard- 
ware in more ways, using database 
packages to find the status of the 
factory, to control communications 
between computers in the factory, 
and to monitor and control devices 
in the plant.” Brazelton says that 
their Apollo workstations are put 
together in a “network of worksta- 
tions, sprinkled throughout the fa- 
cility for use by operators, mainte- 
nance people, production people: 
they all use it.” 

Chatha sees the move from ter- 
minals to workstations because the 
users “need to obtain information 
on multiple systems in a plant.” 
He also touts the advantages of 
windowing systems in general, 
and X Windows in particular. “Un- 
fortunately in process plants, no- 


body uses windows—they haven’t 
made their way to them yet. They 
should. Unlike the PC in an office 
that is used for word processing, in 
a plant all the windows must be 
constantly updated, the operator 
can’t be looking at old data.” X 
Windows would bring a standard 
way to exchange graphics across 
the network. 

ARC figures say that only 3400 
workstations were bought for in- 
dustrial use in 1987, amounting to 
10 percent of the market. By 1992 
that number will climb to 14,000 
workstations, or 21 percent of the 
market, doubling the workstation 
share, mainly at the expense of PCs. 


2D Color 

Process control doesn’t make the 
same demands on graphics as 
some other fields do. Fast response 
times and 2D color graphics do the 
job; solid modeling and image proc- 
essing aren’t needed. Designing a 


pump control quickly with block 
“functions” on screen is more im- 
portant than a carefully shaded 
image of the pump. As Andrew 
Chatha sums it up, as important 
as graphics is to process control, 
“this is not the kind of graphics 
you find in design automation, like 
CAD/CAE, because you don’t need 
that high resolution or 3D.” 

Nina Malone says she can imag- 
ine a place for 3D graphics, because 
“anything that will make the repre- 
sentation more realistic or actual for 
the worker enables them to perform 
their job better.” CGW 
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Points...Lines.. 


As the Nation's largest 


names, elevation, and 
planimetric data with 
many features such as 


transportation, hydrog- 
raphy, boundaries, and 
land survey systems. 
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earth science agency, the 
Department of the Interior's 
U.S. Geological Survey 


Offers its latest digital carto- 
graphic products under the 
name “US GeoData.” 


To find out more about 
these new products and 
areas covered, write or 


® Combine US GeoData with other 
data and software to plot 


your own computerized call: 
maps. 
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Chances are you can’t. 

Chances are neither can your 
customers. That’s because at 
CADVISION, we design our 
monitors to perform better than 
our higher priced competitors. 

Take our “20” series of CAD 
monitors, the CPD-2010, CPD- 
2030 and the top of the line 
CPD-2040 — 3 monitors with 
varying degrees of resolution to 
handle any application from 
CAD/CAM/CAE, 3D solid 
modeling, or presentation 
graphics on dedicated 
workstations to PC-based | 
systems. SS AE REESE eee 

But it’s not only our price point that sets us apart. You see, CADVISION 
monitors have a contemporary, high-tech styling that is a true reflection of 
ial industry they're designed for — so they look every bit as good as they 
perform. 

So, if you’re ready for more monitor for the money, call Glenn Wolk in 
N.Y., at 516-864-9700, or Ed Rider in CA, at 213-618-8615, and find out why 
the best monitor in the business is the best monitor for YOUR business. 

Oh, by the way, the top monitor is the CADVISION monitor... 
take our word for it. 


Visual Courtesy 
of Abel Image Research 


More monitor...not more money. 


CADVISION 


CHUGAI INTERNATIONAL CORPORATION (USA) 


55 Mall Drive, Commack, NY 11725 @ 516-864-9700 = FAX-516-864-9710 
365 Van Ness Way, Suite 510, Torrance, CA 90501 @ 213-618-8615 = FAX-213-618-9963 
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The clean, crisp styling 

of CADVISION monitors 
complement every type of CAD 
installation. 


64.0 KHz 
60.0 Hz 


1024 x 768 1280 x 1024 
20 Inch 90° Deflection In-Line Gun CRT 
0.31mm 
Non-Glare/Black Matrix 
Regular Type B22 
Analog R.G.B. 
Composite or sync on Green 


WORKSTATI ON ARCIINFO IS AN INEXPENSIVE SOLUTION FOR SHARING, ANALYZING AND 
DISPLAYING YOUR COMPLICATED GEOGRAPHIC INFORMATION: | 


ARC/INFO is the leading database- WorkStation ARC/INFO reflects 
. oriented GIS in the world. Its intro- another dramatic advancement in ‘ 
SA tm ve : _ duction started a revolution in digital - geoprocessing. Call or write our 
si ss ate : ‘i “f cartography in the way professionals WorkStation ARC/ INFO expert: 
: | , | manage spatial information. : 
Z Thousands of organizations have Western Regional Headquarters | » 
ARCINEO: bey chosen ARC/JINFO because it com- 4y 380 New York Street > 


Environmental Systems letely encompasses the leading ideas 


Research Institute, Inc. 


Redlands, California 92373 
in technology for Geographic Infor- | (714) 793-2853 
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mation Management. ESRI, the 
developer of WorkStation ARC/INFO, 
has over 20 years of innova- 

tive development in the application 


and advancement of GIS. 
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WorkStation ARC/INFO is available on © 
workstations from Sun, Tektronix, HP, IBM (RT), — i 
Apollo, Digital (VAXstation) and Data General. 


Film Recorder Fanfare 


Buying decisions become trickier as 
the desktop market takes off 


By Inge Huizel 
& Ann Marie Buddrus 


ith the millions of meet- 
ings and presentations 
that occur each day in 
business and educational environ- 
ments worldwide, it’s no wonder 
that the burgeoning market for 
computer-generated slides is ex- 
pected to more than double from 
1987 to 1992, according to Desktop 
Presentations Inc., a market re- 
search firm based in Mountain 
View, California. Add to those 
stats some technological develop- 
ments, and what we're seeing is a 
healthy market being serviced by 
a whole new crop of moderately 
priced, high-quality, easy-to-use 
desktop film recorders. 


Laser Technology Arrives 

One of the most significant tech- 
nical developments in the desktop 
marketplace has been the intro- 
duction of affordable laser film-re- 
corder technology. Until recently, 
most film recorders were analog 
and required analog compensation 
circuits and frequent calibration in 
order to maintain a certain stan- 
dard of image quality. This was 
sometimes frustrating for people 
who were trying to achieve an ex- 
act color match. 

While laser technology was first 
employed with the super high-end 
Inge Hutzel is a national marketing consul- 
tant, author, and speaker on computer 
graphics based in San Francisco. She is vice 
president on the NCGA board of directors. 
Ann Marie Buddrus is a San Francisco-based 


computer graphics writer, programmer, and 
production manager. 
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electronic prepress systems, it was 
introduced to the desktop film-re- 
corder market by Lasergraphics 
Inc. (Irvine, CA) last year. Al- 
though the bulk of desktop units 
still employ the analog process, la- 
ser-based units are theoretically 
more precise for dot positioning 
and recording than their CRT- 
based analog predecessors. With 
the Lasergraphics LFR film re- 
corder, 4000- and 8000-line resolu- 
tion slides are available in under 
four minutes. Whether this tech- 
nique has any drawbacks remains 
to be seen, because it’s still in the 
demo stage. 

Another development in the 
desktop film-recorder market is 
the direct digital imaging process 
developed by Mirus Corporation 


(Los Altos, CA). This technology 
precisely positions the recording 
beams under direct digital control 
using ultra-linear electrostatic de- 
flection as a means of exposing the 
film. This process employs digital 
technology for all three steps of the 
recording process: data interface, 
dot positioning, and dot recording. 

Direct digital imaging is touted 
as being to film recorders what 
compact disks were to the audio in- 
dustry. It has completely eliminat- 
ed all analog phases in the record- 
ing cycle. There’s only one draw- 
back...the speed of the Mirus unit 
is not specified in the promotional 
literature, and the reports are that 
it’s a very slow process. 

Despite these types of technical 
advances and the dropping prices, 


Claiming 8000 lines of resolution, the Mirus FilmPrinter, for Mac and 
PC users, employs direct digital imaging. 
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desktop film recorders still won’t 
meet everybody’s needs. Before 
buying a desktop product, it’s im- 
portant to know how the products 
compare to high and midrange 
film recorders. For example, the 
high-end film recorders are charac- 
terized by exceptional image quali- 
ty and fast throughput to meet the 
heavy and continuous production 
requirements of independent ser- 
vice bureaus and in-house graphics 
service centers usually found in 
corporations. Products can range 
in price from over $30,000 to 
$230,000, including those from 
such vendors as Dicomed/Cros- 
field, Celco, Genigraphics, and 
Management Graphics. 


A Shared Resource 

The midrange segment is typi- 
fied by products in the $7000-to- 
$30,000 price range and has tradi- 
tionally been dominated by Agfa 
Matrix (Orangeburg, NY). Film 
recorders in this segment of the 
market are usually shared by a 
group of people working at related 
tasks in training, marketing/sales, 
and finance departments, along 
with creative agencies and service 
firms. 

It’s no surprise that in addition 
to being in the category where the 
most new products were intro- 
duced in 1988, the “desktop” seg- 
ment is also expected to have the 
highest per-unit growth rate over 
the next five years. These low-end 
products cost anywhere from 
$3500 to $7000 and are represent- 
ed by such companies as Presenta- 
tion Technologies Inc. (Sunnyvale, 
CA), General Parametrics Corpo- 
ration (Berkeley, CA), Mirus Cor- 
poration (Los Altos, CA), Agfa Ma- 
trix, and Polaroid Corporation 
(Cambridge, MA). They differ from 
the midrange products in the areas 
of interfacibility, speed, and in 
some cases, image quality. 

And, carving out a niche, 
uniquely positioned at the high 
end of the desktop segment and 
the low end of the midrange seg- 
ment is Lasergraphics. With its 
new, $9950 LFR Film Recorder, it 
is directly competitive with the 
more expensive Matrix QCR and 
the Management Graphics Soli- 
taire film recorders. 

In addition to their product dif- 
ferences, each of the market seg- 


BUSINESS 


GRAPHICS 


ments is characterized by their 
own product trends. For example, 
the high-end film-recorder vendors 
seem to be pushing their develop- 
ments in two directions. The first 
is interfacibility, and the second is 
resolution. It used to be (with the 
exception of Celco) that you had to 
buy their entire “big-bucks” pack- 
age, including design stations and 
exorbitantly priced software mod- 
ules in order to appreciate the im- 
age quality that these units are ca- 
pable of producing. But with the 
successful onslaught of PC-based 
design programs, which were pri- 
marily intended to interface with 
Matrix’s midrange film recorders, 
the “big boys” have changed their 
tune. They are now singing the 
networking and interfacing chorus 
along with the midrange vendors. 
The trend among high-end ven- 
dors to improve image resolution 
developed as a result of their in- 
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743 N. Pastoria Ave. 

Sunnyvale, CA 94086 

(408) 749-0746 

CIRCLE 126 


Turbo 
Palette 


Photometric 
Slidemaker 


Mirus Corp. 

445 S. San Antonio Ave, 
Los Altos, CA 94022 
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Polaroid Corp. 
575 Technology Sa. 
Cambridge, MA 02139 
(617) 577-2000 
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creased interest in tapping into the 
print marketplace. Kodak has con- 
ducted some interesting studies 
with relation to what people will 
accept in the way of image pixiliza- 
tion and artifacting. The results 
show that most people do not like 
to see pixels in their images, and 
particularly not in print, which is 
the most unforgiving medium of 
all. As a result, this is forcing the 
imaging standards up to 16,000 
lines of resolution. 

At SIGGRAPH ’88, both Manage- 
ment Graphics and Genigraphics 
introduced higher end 16,000-line 
film recorders to supplement their 
existing product lines. Genigra- 
phics, known for the state-of-the- 
art Masterpiece 8770 film record- 
er, announced the new Master- 
piece 8780 for use in prepress ap- 
plications. Management Graphics, 
with its new Solitaire 16, is also 
targeting such prepress applica- 
tions as photo compostion, proof- 
ing, and photo mural applications. 
Both new products range in price 
from $80,000 to over $90,000. 

In the Sb Ripiaial market, the 
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blending of raster images and vec- 
tor fonts onto the film plane is the 
hottest challenge right now. There’s 
no getting around the resolution of 
vector-based fonts. It takes less 
data (time) to process them than 
their rasterized counterparts, and 
they look better on the big screen. 
However, the shading and textur- 
ing effects available with raster- 
ized imaging are also appealing 
from a 3D design standpoint. 

The low end, of course, is domi- 
nated by price and ease-of-use fea- 
tures. Furthermore, the terms 
“user friendly” and “plug-and- 
play” are becoming popular buzz- 
words in desktop circles, now that 
the profile of the average user is 
looking more and more like the ad- 
ministrative assistant rather than 
the computer nerd or communica- 
tions buff typically found in the 
mid- and high-range user groups. 

The first job, then, for those in 
the market for a film recorder is to 
decide which category of film re- 
corder is needed. To make that de- 
cision, a good rule of thumb is to 
determine how many people will 


need to use it and how often. If 
your needs are fairly sporadic in 
nature, then a desktop unit may be 
deemed satisfactory. But, if you 
plan to crank out hundreds of 
slides and it’s essential to have the 
best resolution possible, you may 
have no choice but to go with a 
high-end product. 

With these points in mind, let’s 
take a look at some of the desktop 
film recorders on the market. 

The Turbo Palette film recorder 
from Polaroid, introduced in the 
latter part of 1988, is the new, im- 
proved version of its predecessor, 
the Palette. With its serial port, it 
accepts input from any IBM-com- 
patible computer, including the 
new PS/2 system. This $3495 prod- 
uct features ease of use, a higher 
resolution than its predecessor, 
and is capable of imaging a slide in 
approximately 90 seconds. The tar- 
geted users for this product are the 
ease-of-use preference group. 

The PhotoMetric Slidemaker 
from General Parametrics has 
been on the market for several 
years. The makers of this film re- 
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2048/ 
4096 


IBM: 44 pkgs. 


corder claim 4000 lines of resolu- 
tion per slide along with either 
1000 or 100,000 simultaneous col- 
ors, depending on your hardware 
configuration (compared to the 
2000 lines and 16 simultaneous 
colors of the Turbo Palette). 
Unique to the entire PhotoMetric 
system is its own proprietary soft- 
ware handling features, which in- 
clude full-color, on-screen preview, 
automatic kerning for typeset- 
quality letter spacing, shaded 
backgrounds, enhanced character 
resolution, and the ability to han- 
dle picture files over 100K. The list 
price for the unit is $4495, and it 
requires the use of a PC with a 
$1695 ColorMetric 20 card. 

The $5895 FilmPrinter from 
Mirus Corporation was initially 
designed for the Macintosh market 
and is claimed to support all of the 
Mac software currently being used 
for presentations. (Mirus also of- 
fers a new version of the Film- 
Printer for users with IBM-com- 
patible PCs, including PS/2 ma- 
chines.) Boasting 8000 lines of res- 
olution, this product employs di- 
rect digital imaging technology for 
all three steps of the recording pro- 
cess—data interface, dot position- 
ing, and dot recording. Its ability 
to blend text with bit-mapped 
(scanned or painted) images makes 
it an impressive piece of equip- 
ment, especially for Mac SE or 
Plus users. Mirus is targeting the 
corporate, educational, and medi- 
cal markets. 


Choice of Resolution 

The $5995 Montage FR1 from 
Presentation Technologies offers a 
choice of 4000- or 2000-line im- 
ages, with a specified under-four- 
minute recording time for 4000- 
line images and a one-to-two-min- 
ute recording time for 2000-line 
images. Along with its impressive 
speed, it also includes a 35mm 
camera that features auto loads, 
auto advances, and power rewinds. 
The Montage FR1 is, by the way, 
an OEM from LaserGraphics. 

Matrix Instruments Inc. has in- 
troduced its desktop version 
known as the ProColor, which is 
priced at $5995 for the IBM, and 
$6495 for the Mac version. All Ma- 
trix film recorders are raster-based 
CRT imaging devices. The ProCo- 
lor, just like its big sisters, the 
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PCR and QCR, is claimed to satis- 
fy the requirements of business 
graphics users, as well as graphic 
artists, scientists, and engineers. 
The ProColor supports over 30 of 
the most popular packages on the 
IBM platform and uses the Matrix 
de facto standard language known 
as SCODOL. It also supports most 
of the popular presentation, draw, 
paint, and engineering/scientific 
packages on the Macintosh plat- 
form by using the PICT file format. 

Strategically located between 
the desktop and the midrange 
products is the Lasergraphics LFR 
film recorder with IBM-PC, Mac, 
and mainframe compatibilities. 


scientists, and engineers. 


Promising a remarkably fast two- 
minutes per slide, 4000-line-reso- 
lution imaging time, Lasergra- 
phics also promises no loss of im- 
age quality. The LFR for IBM PCs 
and compatibles is $9950, includ- 
ing the Rascol II coprocessor board 
that’s installed in the PC version 
of the LFR via a high-speed paral- 
lel interface. 

For Macintosh users, the raster- 
izing function is performed by La- 
sergraphics proprietary software. 
The pixels are then transferred to 
the Mac-LFR from the Macintosh 
via the high-speed SCSI interface. 
The Mac version sells for $9750. 
For mini and mainframe users, La- 
sergraphics offers the Rascol III for 
$12,950. The Rascol III is a stand- 
alone rasterizer, fully independent 
of the host computer. It is connect- 
ed to the mainframe via an RS- 
232C cable, and then to the LFR. 

As you try and select from 
among the product offerings, there 
are some things to keep in mind, 
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one of which has to do with image 
quality. The fact is there are no 
real standards in the industry with 
relation to image resolution. In 
other words, what one manufac- 
turer claims as 4000 lines of reso- 
lution may, in fact, only look as 
good as a 2000-line image from a 
different manufacturer. 
According to Dr. Stefan De- 
metrescu, vice president of Laser- 
graphics, “Image quality is diffi- 
cult to specify with numbers. Basi- 


Desktop film recorders claim to satisfy the requirements of business graphics users, as well as graphic artists, 


cally, image quality translates into 
the question of resolution or how 
sharp an image is and the number 
of colors that can be counted in the 
image. Resolution, or sharpness of 
the image, is a very simple, intu- 
itive concept.” 


Test it Yourself 

To complicate matters further, 
we have the issues of addressable 
resolution versus optical resolution 
and all of the cloudy public rela- 
tions jargon that goes along with 
it. So, the only way to be absolute- 
ly sure if a slide will meet your ex- 
pectations is to get out your projec- 
tors and your loops and judge the 
image quality for yourself. 

Along the same lines, David 
Krauss, president of Western Im- 
aging in Mountain View, Califor- 
nia, says, “Believe it or not, sharp- 
ness is defined as the psychologi- 
cally perceived merit of an image. 
It can vary with such factors as 
contrast, color balance, and satura- 


tion (the lighting under which it is 
perceived), and subject matter.” So 
the wisest way to buy a film re- 
corder is to actually look at a pro- 
jected first-generation slide from 
the unit you are considering. Com- 
pare it, using the same projector 
and the same lens, to what you are 
used to seeing in terms of image 
quality on slides or film. 

A final consideration is the issue 
of software compatibility, particu- 
larly with relation to midrange us- 
ers who are likely to be sharing 
the use of a film recorder. Even 
with the Computer Graphics Meta- 
file (CGM) standard, there are 
some very real complications with 
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imaging. One good rule is that the 
less translations, interpolations, 
and import/export filters involved, 
the better your chances of seeing 
on film what you saw on your 
screen. The question to ask is can 
you image directly from your cre- 
ation software, or do you have to 
take the image through other soft- 
ware programs in order to output 
to film? Anyone who has experi- 
enced the thrill of importing or ex- 
porting color graphics programs 
can testify to the goblins involved, 
particularly with relation to color 
look-up tables, kerning, and punc- 
tuation. 

The final piece of advice is this: 
There are a lot of things to consid- 
er before buying a film recorder, so 
be sure you take the time to con- 
sider them all. At the same time, a 
host of exciting new products came 
on to the market in 1988, if you 
need a high-quality desktop film 
recorder, now could be a good time 
to take the plunge. CGW 
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GE debugs the biggest 
glitch in computer/video 
resentations. 


Large screen graphics and data 
display—solved by the new Talaria® 
MP Data/Video Projector. 


Until now, computer graphics and 
data displays had one big glitch: They 
could only be seen by a few people on 
wee screens or CRTs. But GE’s new 
MP Projector displays computer images 
for large groups on large screens, 
6'-30' wide. 

Plus, our exclusive xenon arc lamp- 
powered light valve technology projects 
not only bigger, but 10 times brighter 
than most CRTs. And the MP easily 
interfaces with up to 16 different com- 
puter and video formats. 


Impressive output from virtually 
any input. 

The MP lets you create front or rear- 
screen projections with virtually any 
15-36 KHz computer (including the 
IBM® PS/2™ and the Macintosh® II), as 
well as S-VHS, video RGB, composite 
feed and much more. 

And switching between formats Is as 
easy as touching a button on the hand- 
held Operator Control Unit. Plus, the 
Talaria MP is backed by GE’s famous 
limited warranty and worldwide service. 

Please call or write for more informa- 
tion and a free MP demonstration. And 
see for yourself the glitch is gone. 


General Electric Company 

Projection Display Products Operation 
Electronics Park 6-205 

P.O. Box 4840, Syracuse, New York 13221 
315/456-2152 _ 

In Europe, Telex: 

Netherlands 

73454 


Talaria and & are registered trademarks of the General Electric Company. 
IBM isa registered trademark, and PS/2 is a trademark of the IBM Corporation. 
Macintosh is a registered trademark of Apple Computer, Inc. 
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WordPertect 


for IBM Personal Computers 


tl Easy, Powerful User Interface 
Microsoft Windows, running on all ATs and 
386s, with 640k RAM 
Simplified menu & toolbox design 
Macros enable repetitive operations to be 
easily accessible 
Hundreds of useful samples & clipart 
Thorough documentation & tutorial 

Ml Lightning Speed 
Superior architecture results in amazing 
speed even with large drawings 


Ml Superb Freehand Drawing 
Draw Bezier curves quickly and easily 
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FEA at Toro 


Lawn mower manufacturer cuts costs, 
improves quality with stress-test software 


By Audrey Vasilopoulos 


ust as Toro lawn mowers 

have evolved from the old- 

fashioned push mowers we 
used to own to the high-tech, gas- 
and electric motor-powered mow- 
ers most of us use today, The Toro 
Company’s method of designing 
and analyzing these machines for 
stress and strain on parts has 
evolved as well. 

“Up until about six years ago, 
computer-based tools weren’t in- 
volved in our product development 
process,” says Dana Lonn, manag- 
er of advanced engineering at The 
Toro Company. “We’ve conducted 
traditional finite-element analyses 
on our lawn mowers in the past, 
but the process was gut-wrench- 
ing. We would create the model al- 
most by hand, and then we'd get 
computer cards typed up. It was 
more manual than anything.” 


An Intro to FEA 

To keep up with technology, the 
Minneapolis-based company incor- 
porated into its design process 
Computervision’s (CV, Bedford, 
MA) CADDStation series of engi- 
neering workstations—which is 
based on Sun Microsystems work- 
station technology and includes 
the Sun 3/120, 3/260, 3/50, and 
3/60—and began using CV’s 
CADDS suite of software for most 
of its mechanical engineering, de- 
sign, and manufacturing work. For 
its finite-element analysis work, 
the company used COSMOS 
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(SRAC, Santa Monica, CA), a 
mainframe-based FEA package 
that helps engineers predict how 
designs in development will stand 
up to various real-life stresses. 
This past year, The Toro Compa- 
ny turned to Computervision’s 
newly released StressLab finite-el- 
ement modeling and analysis 
package. Says Lonn, “We like the 
fact that StressLab can perform 
many different applications on a 
model, such as analysis, drafting, 
design, and numerical control, all 
inside one database. This makes it 


easy for us to move from one task 
to the next. 

“COSMOS worked fine and gave 
us good answers,” Lonn adds, “but 
it gave us limited post-processing 
display of stress values and deflec- 
tion. And besides, we needed an 
FEA package that integrates well 
with CADDS, as that’s where all of 
our geometry exists.” 

Part of Computervision’s 
CADDS suite of software, Stress- 
Lab is designed to integrate FEM/ 
FEA early in the product develop- 
ment cycle. In doing this, Lonn 


Toro design engineers use StressLab FEM/FEA software to help them 
predict how parts of a lawn mower will stand up to various real-life 
stresses. The software tells the engineer that a certain part, such as 
this rear axle, has a high area of stress concentration and may fail in 
both numerical form and by highlighting weak portions of the part 


with different colors. 
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says, the StressLab package re- 
duces product development costs, 
improves product quality, and 
speeds time to market. 

“Some parts in production ap- 
pear structurally different from 
their drawings,” Lonn says. “The 
initial design decision in such a 
case would be to scrap the parts— 
which could have cost thousands of 
dollars to produce. 

“But by going back and analyz- 
ing the parts with StressLab, 
we've found that many of these 
structural differences don’t affect 
the part’s performance or quality. 
So we’re able to use the parts and 
save a substantial amount of mon- 
ey in scrap costs. 

“Another example is in design- 
ing complex parts,” he continues. 
“['m not sure how we would have 
designed many of our larger mow- 
ers, which have complex lift arms 
that are subjected to very high 
loads of pressure. We spent hours 
analyzing these lift arms with 
StressLab, and we got solutions to 
our design problems relatively 
quickly—solutions that would 
have been difficult to obtain using 
traditional FEA methods.” 


Problem Resolution 

But the area in which StressLab 
best fits in Toro’s design process is 
problem resolution. Says Lonn, “If 
an engineer builds a prototype of a 
part and finds that an area isn’t 
strong enough—it fails or it’s over- 
stressed, for example—the first 
thing the engineer will want to do 
is make the part thicker. But that 
usually doesn’t fix the problem. In- 
stead, the engineer must change 
the shape of the part. 

“We find StressLab models these 
parts extremely well,” Lonn con- 
tinues. “It proves that the part 
failed at a certain point. While it 
would take us close to a week to go 
through a physical test cycle on a 
relatively simple change, it may 
take a few hours to evaluate that 
change in StressLab.” 

Computervision designed Stress- 
Lab for use by engineers—not fi- 
nite-element analysts—and thus, 
has aimed at reducing the level of 
sophistication needed to use the 
package. According to Lonn, Com- 
putervision has accomplished this 
goal. “StressLab won’t replace 
Ansys or Nastran,” he says, “and 
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you must have an engineering 
background to analyze the results. 
But if we can teach someone to run 
CADDS in a day, we can teach him 
how to execute a simple StressLab 
finite-element model. The menus 
pretty much walk you through 
how to use it.” 


The FEA Process 

The first step in Toro’s product 
development process is model cre- 
ation, during which the designer, 
using CADDS 4X on the CADD- 
Station workstation, designs the 
lawn mower; then, an engineer as- 
signs geometry values to each part 
of the mower. 

The team then turns to the 
StressLab package and begins the 
preprocessing stage of finite-ele- 
ment analysis. During this stage, 
StressLab’s Automesh function di- 
vides the model into a finite num- 
ber of small structural compo- 
nents, or finite elements, thereby 
creating a mesh. Depending on the 
complexity of the part to be ana- 
lyzed, a model may consist of hun- 
dreds or even thousands of ele- 
ments. 

The team then defines in mathe- 
matical terms the material proper- 
ties (what the lawn mower is made 
of) and constraints (which parts of 
the mower are fixed and which 
parts move) of the model. The engi- 
neers choose a few of the lawn 
mower’s critical parts, such as its 
housing or wheel support, and, 
through StressLab, apply static 
and/or dynamic loads on them to 
analyze them for displacement or 
stress. This step can take from a 
few minutes to 15 hours. 

After the analysis is complete, 
the team interprets the results on 
the workstation screen and on a 
hard-copy Seiko thermal-transfer 
plot. StressLab tells the engineer 
that a certain part has a high area 
of stress concentration and may 
fail in both numerical form and by 
highlighting the weak portions of 
the part with different colors. 

If such a case occurs, the engi- 
neer must redesign the part by ei- 
ther changing a value or making 
geometrical changes in the model 
and then running the test again. 


When the results are satisfactory, 
a physical prototype of the model is 
built and additional stress tests, as 
well as safety tests, drop tests, and 
modal analysis tests, which ana- 
lyze vibration characteristics and 
calculate natural frequencies of 
structures, are conducted on the 
model. The engineers then com- 
pare the results they got from the 
analysis with the actual physical 
test results. 

“When these results conflict,” 
says Lonn, “it’s usually because 
the engineer assigned the wrong 
geometry values to the part being 
analyzed. StressLab gives you the 
correct answer for the world as you 
define it—you just have to define 
the world correctly.” 

The Toro team doesn’t build an- 
other prototype until the Stress- 
Lab model passes the stress tests. 
While they may analyze 10 or 15 
different possible designs on 
StressLab before they get a model 
that passes, once the team finds a 
problem and analyzes the part, the 
problem is generally solved and 
doesn’t recycle over again. 

After the product meets the com- 
pany’s criteria, the team builds pi- 
lot and production runs of the lawn 
mower and then mass manufac- 
tures the product. In all, it takes 
about 25 man-years of engineering 
effort to design and test a commer- 
cial or consumer lawn mower. 


Little Room for Improvement 

While StressLab has proven to 
be quite beneficial in Toro’s de- 
sign-to-development process, Lonn 
does cite certain performance is- 
sues in which the product could be 
improved. For example, he says, 
complex parts appear as graphics 
on the screen that you can’t see 
very clearly. Therefore, you must 
turn off (make invisible) part of 
the model so you can see the areas 
on which you want to focus. “The 
functionality within CADDS that 
Computervision uses [blanking 
and unblanking] to turn parts off 
is fairly time-consuming,” he adds. 
“Sometimes it takes 10 minutes 
just to blank or unblank parts that 
you don’t want to see. 

“Also, StressLab doesn’t have an 
automatic function for transition 
meshing, where you're going from 
an area where the mesh is very 
fine to an area where the mesh is 
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very coarse. Instead, you must 
stitch it together manually. 
Sweeping for solid meshing is an- 
other function that would be nice 
to have on StressLab.” (According 
to a CV spokesperson, this func- 
tion will be available with the next 
release of StressLab.) 

Despite these constraints, Lonn 
and the Toro team are pleased 
with the package. “We’re confident 
that StressLab gives us correct re- 
sponses; we feel good about the an- 
swers were getting,” he says. 

There’s a buzzword in the engi- 
neering community—simulta- 
neous engineering—in which sev- 
eral groups of people are involved 
in the up-front stages of a product’s 
design. Thus, several design alter- 


natives are available to the engi- 
neer in the beginning of the prod- 
uct development cycle rather than 
after the design has been carried 
out through the design process. Ac- 
cording to Lonn, this is the true 
benefit of using CAD/CAE tools. 
“We're not aiming to make a drafts- 
person more productive; we are 
trying to reduce the number of 
mistakes made by the engineer. 
This will reduce the number of pro- 
totypes we must build in order to 
get a piece of hardware—in this 
case, a lawn mower—that works. 
“This ultimately shortens the 
design cycle time,” he concludes. 
“The use of certain analytical tools 
such as StressLab are crucial to 
this goal.” CGW 


Shedding Light on Reality 


By Audrey Vasilopoulos 


iologists at the McCurdy Na- 

ture Center recently received 
some unexpected research assis- 
tance from an unusual source. 

The biologists were trying to de- 
termine from a photo the contents 
of a speckled rattlesnake’s stom- 
ach. Studying the eating habits of 
various wildlife teaches the biolo- 
gists about how changes in an ani- 
mal’s diet can indicate the impact 
that human intervention 
has had on the environ- 
ment—either directly, as 
when humans have moved 
into a particular area, or 
indirectly, through pollu- 
tion. It also helps them de- 
termine the population of 
animals that are normally 
prey to other animals. 

However, due to the snake’s di- 
gestion process, its stomach con- 
tents appeared almost completely 
black, making identification 
through photographic means very 
difficult. 

So when Andrew Glick, presi- 
dent of the graphics consulting 
firm Justus Engineering (La Can- 
ada, CA), learned of the biologists’ 
problem, he decided to help. Using 
an Amiga 2000 PC, image-process- 
ing software, a digitizer, and a 
camcorder, Glick digitized and ap- 
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plied processing techniques to the 
photo to help the biologists at the 
Nature Center identify exactly 
what the snake had eaten. 
“Whenever a specimen is 
brought in to the Nature Center,” 
Glick explains, “it is routine for 
the biologists to cut it open and try 
to determine various facts about its 
lifestyle, such as its eating habits.” 
Usually, the biologists conduct 
chemical and microbiological ana- 
lyses on the specimen. Depending 
on the type of specimen they’re ex- 
amining and how recently it has 


died, an accurate analysis through 
traditional means could take from 
a day to several weeks. 

However, all the biologists had 
to work with in this case was a 
photo, submitted to the center for 
analysis by an amateur naturalist 
who assumed that the biologists 
could make an identification 
through photographic evidence. 

“In cases like this,” Glick says, 
“altering the photo through image- 
processing techniques greatly in- 
creases the number of identifica- 
tions the biologists can make. 
Even if they don’t have the physi- 
cal corpse and must rely on photo- 
graphic evidence, they can still 
identify its stomach contents.” 

Glick’s entire system configura- 
tion, which cost “around $6000,” 
included a Commodore Amiga 
2000 PC with 1M of RAM and 640- 
by-480-pixel resolution, PIXmate 
(Progressive Peripherals & Soft- 
ware Inc., Denver) image-process- 
ing software, a Digi-View Gold 
(Newtek, Topeka, KS) digitizer, 
and a Panasonic PV330 CCD video 
camcorder. Having this equipment 
and the photo with which to work, 
Glick began processing the image. 

First, he cabled the camcorder to 
the Digi-View interface, focused 
the camcorder on the photo, and 
invoked the high-resolution, black- 
and-white digitize command. 
(Glick digitized the images in 
black and white because the major 
colors in the photo were black and 
white and, in this case, “color 
wasn’t as important as detail.”) 
Twenty seconds later, the image 
was digitized and stored. 

He then loaded the file into PIX- 


By scanning a photo of a snake's stomach contents (inset) into an 


Amiga and then using PlXmate image-processing software and 
various enhancement algorithms, graphics consultant Andrew Glick 
altered the photo, enabling biologists interested in the eating habits of 
snakes to accurately identify what the snake had eaten. 
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mate. Using an image-processing 
procedure called “contrast bias ad- 
justment,” which functions simi- 
larly to the contrast control on a 
TV set, Glick received the first in- 
dication that there was useful data 
in the photo. “I didn’t use the con- 
trast control on the monitor,” he 
explains, “because its range wasn’t 
wide enough and it didn’t directly 
affect the data.” 

Glick then used the “least con- 
trast enhancement” image-pro- 
cessing routine to emphasize field 
marks (characteristics such as col- 
or pattern, fur length, and scale 
size) on the subject in the snake’s 
stomach. This increased the con- 
trast in areas of the image that 
were only minimally different in 
shade or hue and helped the biolo- 
gists recognize subtle color or 
shading variations on the surface 
of the ingested subject. At this 
point, areas of the image that ap- 
peared uniformly dark gray were 
revealed to contain a number of 
speckled areas representing scales. 


A Positive Identification 

To identify the subject’s skeletal 
structure, Glick enlarged areas of 
the photo where the earlier con- 
trast enhancements had indicated 
various skeletal features. He then 
added colors to the black-and- 
white image to make the contrast- 
ing areas even more apparent. 

The final image was then output 
in the form of slides taken directly 
from the screen using the PV330. 
From these slides, the Nature Cen- 
ter biologists were able to measure 
the individual scales on the subject 
and positively identify it as a 
chuckwalla, a lizard common to 
the environment in which speckled 
rattlesnakes normally inhabit. 
The entire process, from digitizing 
the photo to outputting the final 
images, took approximately six 
hours, “less time than it would 
have taken the biologists if they 
had physically analyzed the speci- 
men,” according to Glick. 

Glick says he uses the Amiga 
2000 for his consulting work and 
for projects like this one because it 
supports internal IBM PC/XT/AT- 
compatible Intel processors and 
math coprocessors, as well as 
PC/XT/AT expansion boards. This 
multitasking capability allows 
him to run both Amiga and IBM 
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PC applications simultaneously. 
For example, says Glick, “One of 
the projects I’m working on is turn- 
ing dBASE III into a graphical re- 
lational database. With the Com- 
modore Amiga, I can transfer data 
back and forth between the IBM 
side of the Amiga and the Amiga. 
Because both processors work in 
parallel, I get a lot of additional 
flexibility —flexibility which 
doesn’t exist in either the top-of- 
the-line PC or the Mac II.” 

Another advantage to using the 
Amiga, according to Glick, is the 
fact that it’s compatible with the 
IFF graphics data-storage format; 
this means that any graphics gen- 
erated in the IFF format can be 
displayed on the Amiga. “The 
Amiga software dovetails together 
very nicely,” he says. “And because 
Digi-View and PIXmate are IFF- 
compatible, I didn’t have to modify 
the data captured by Digi-View in 
order to use it with PIXmate. 

“Also, Amiga software is consid- 
erably less expensive than other 
PC-based graphics packages,” he 
adds. (PIXmate sells for $69.95.) 

While this configuration satis- 
fies Glick’s image-processing 
needs, he does wish for some addi- 
tional functions. “Some of my other 
projects have required that I rotate 
an image 90 degrees to get a por- 
trait rather than landscape view; 
this way, the image will fit better 
in a report. As yet, PIXmate 
doesn’t let me do that. 


“IT also think it would be more 
efficient functionally if a text capa- 
bility was included in image-pro- 
cessing packages—just one ma- 
chine font would be fine. That way, 
it would be a lot easier to incorpo- 
rate arrows and labels on images. I 
can do this now on the Amiga, but 
it’s time-consuming because I have 
to build the text first in another 
package and then merge it with 
the image in PIXmate.” Also miss- 
ing, according to Glick, are the 
abilities to rotate and selectively 
distort an image, although these 
functions aren’t critical to his ap- 
plication needs. 

“But for the most part,” he con- 
tinues, “the quantity and variety 
of routines available on PIXmate 
are adequate for 90-percent of the 
image-processing situations that I 
and most people would run into.” 

One of the functions of image 
processing is to allow you to visu- 
ally alter an image to extract in- 
formation from it. With this in 
mind, Glick says that his image- 
processing system accomplishes 
this goal. “By looking at the photo 
that was submitted to the biolo- 
gists,” he says, “you couldn’t tell if 
the animal that had been eaten 
was a reptile or a mammal. But by 
altering the photo through image- 
processing techniques, the biolo- 
gists can not only identify the ani- 
mal as a reptile but tell you the ex- 
act species of lizard that was eaten. 

“Image-processing techniques 
allowed the biologists to glean a 
tremendous amount of additional 
information from the processed 
material,” Glick concludes. CGW 


Re-Examining History 


he 25th anniversary of Presi- 

dent John F. Kennedy’s death 
last November was marked by 
scores of television specials and 
documentaries. Each raised con- 
troversial theories regarding the 
famous, 8mm film taken of Kenne- 
dy’s assassination by Dallas busi- 
nessman Abe Zapruder. 

Many of the featured analysts 
claimed that such factors as the 
poor quality of the Zapruder film 
and the fact that the film captured 
the assassination from only one 
viewing angle led the Warren 
Commission to false conclusions as 


to the number of shots fired at 
President Kennedy and former 
Texas Governor John Connolly 
and the location from which the 
shots were fired. 


Strengthened Arguments 

One examination, presented by 
the Boston syndicated news show 
Chronicle, strengthened these ar- 
guments with the help of Prime 
Computer’s (Natick, MA) SAM- 
MIE (System for Aiding Man/Ma- 
chine Interaction Evaluation) 3D 
man-modeling software. The SAM- 
MIE system lets users precisely 
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model a human body and its move- 
ments, based on the size and 
weight of the human, as well as 
view the model from any angle. 
For the Chronicle show, techni- 
cians at Prime used the SAMMIE 
man-modeling software to match 
the exact positions of the figures of 
Kennedy and Connolly as they ap- 
peared on the Zapruder film with 


By establishing exact bullet 
trajectories based on the entrance 
and exit wounds on the bodies of 
Kennedy and Connolly, engineers at 
Prime determined that the first 
bullet hit Kennedy only (top); the 
second bullet hit Connolly only 
(middle); and a third bullet hit 
Kennedy again (bottom). 
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computer-generated man-models 
created on a Prime PXCL 5500 en- 
gineering workstation. Says 
Chronicle producer Jerry Kirs- 
chenbaum, “If the Warren Com- 
mission had this technology when 
it conducted its investigation, I 
think it would have reached differ- 
ent conclusions regarding which 
bullets hit whom and from where 
they were fired.” 

To conduct the analysis, Prime 
created two SAMMIE man-models 
with information pertaining to the 
sizes and weights of Kennedy and 
Connolly. The models were posi- 
tioned one in front of the other, 
precisely as the two had been seat- 
ed in the limousine in Dallas, and 
matched frame-to-frame with the 
Zapruder film images. 

The engineers then used autopsy 
and hospital photos of the bodies to 
position on the SAMMIE models 
the entrance and exit bullet 
wounds. They then drew lines 
based on these wounds to establish 
exact bullet trajectories. 


Some Startling Conclusions 

Using this computer analysis, 
Chronicle theorized that the first 
shot, which passed through Kenne- 
dy’s neck, could not also have hit 
Connolly, as the Warren Commis- 
sion report stated. Chronicle based 
this finding on the trajectory indi- 
cated by Kennedy’s wounds, com- 
bined with the positions of the 
SAMMIE models matched to those 
of the figures in the Zapruder film. 
Also, a SAMMIE overhead viewing 
angle showed that the bullet clearly 
passed to the side of the Connolly 
model’s head. 

Chronicle also used the Zapruder 
film to demonstrate that Connolly’s 
reaction to his wounds occurred 
more than one second after Kenne- 
dy reacted to the first bullet’s im- 
pact, reinforcing the finding that 
both could not have been struck by 
the same bullet. 

According to Bruce Boes, senior 
manager of mechanical CAD/CAE 
products at Prime, the SAMMIE 
graphics did not provide definitive 
solutions to the controversy sur- 
rounding President Kennedy’s as- 
sassination. However, the graphics 
did help to clarify some specific ele- 
ments of the case in a manner that 
could easily be understood by the 
viewing audience. CGW 
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i€ the workplace you would never 
think of sharing your mug or chair. So 
why are you running down the hall to 
find out if there is a terminal available 
for your mainframe graphics applica- 
tions? With TGRAF software and your 
desktop computer there’s no reason 
to ever share a terminal; you can now 
have a powerful graphics terminal on 
your desk, inexpensively. 


TGRAF accurately duplicates a 
Tektronix graphics terminal without 
sacrificing terminal functionality. 
Now mainframe graphics power is 
available for your PC, PS/2, Macin- 
tosh II, or workstation in RS-232 or 
networked computer environments, 
for only a fraction of what a terminal 
would cost. 


TGRAF’s comprehensive Tektronix 
terminal emulation and Grafpoint’s 
superior customer support, puts the 
terminal sharing blues behind you 
forever. Call Grafpoint for the name 
of your local distributor and order a 
no-risk 30-day evaluation copy. 


Current TGRAF users call us for 
information on how to upgrade to our 
latest product - TGRAF-4200 


G GRAFPOINT 
1485 Saratoga Avenue 
San Jose, CA 95129 
1-800-426-2230 
In California 408-446-1919 


Grafpoint and TGRAF are trademarks of Grafpoint. 

PC and PS/2 are trademarks of International Business Ma- 
chines Corporation. Tektronix is a trademark of Tektronix, 
Inc. Macintosh is a trademark of Apple Computer, Inc. 
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Take the Direct Route to 
DEC Computing Solutions 


You want straight talk and fast answers when evaluating your 
DEC system needs. DEXPO South 89 is the direct route to 
10,000 DEC computing products and ideas. New technologies 
for VAX, MicroVAX, and PDP-11 systems line every aisle. Find 
the right connectivity tool, or the best application... and still 
have time to explore new.OS enhancements. Technical ex- 
perts from over ie Osuppliers will help point you in the right di- 
rection. 
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DECUS ATTENDEES ARE ADMITTED TO DEXPO FREE. 


Attend DEXPO. O.and DECUS...see and learn it all during your 
most productive three days of 1989. 


Call 800- 87-DEXPO: for your V.LP. Tickets anda Preview of 100+ 
DEC computing products: (DECUS is not affiliated with DEXPO 
and requires separate registration). 


*Registered Trademark of Digital Equipment Corp. DEXPO is not sponsored by or affiliated with 
DECUS. agents pap oraes International, Inc.,3 IndependenceWay, Princeton, NJ 08540 


Wy Saye 


~e ie | 

x SD, 

= DExPo 
eS South 89 
= Atlanta: Market 
<, ©: erntiee-r 


- May 9-11, 1989 


Drawing on the PC 


A comparison of two leading packages 
indicates a study in contrasts 


By Richard A. McGrath 


sually, it’s easy to distin- 

guish between an image cre- 

ated with a graphic arts or 
paint package and one created 
with a CAD package. 

However, with certain first-gen- 
eration technical illustrations, 
such as the exploded views usually 
found in car repair manuals, medi- 
cal or botanical drawings found in 
textbooks, and commercial art 
used on can or bottle labels, these 
distinctions can become vague. A 
graphics package that can create 
such technical illustrations must 


have attributes of both paint and 
CAD packages. It should include 
such features as smooth linework, 
uniform fills, a wide range of colors 
and fill patterns, and the ability to 
incorporate text, leader lines, and 
arrows into the finished piece. 


Modifying the Front End 

In the past, software that can 
generate technical illustrations 
has been designed for the Macin- 
tosh. However, at least two manu- 
facturers have recently addressed 
the issue of technical illustration 
on the 80286/80386-based plat- 
forms: Micrografx (Richardson, 
TX), with Designer, and Adobe 


Systems (Mountain View, CA), 
with Illustrator Windows Version. 

Designer and Illustrator Win- 
dows Version have many compara- 
ble features. For instance, both are 
compatible with Microsoft Win- 
dows, both are designed for techni- 
cal illustrators and in-house 
graphic artists involved in such ap- 
plications as technical documenta- 
tion, product illustration, corpo- 
rate logo creation, advertising, and 
product packaging, and both carry 
a retail price of $695. 

In addition, Designer and Illus- 
trator Windows Version have simi- 
lar system requirements: Designer 
requires an AT-class or faster PC, 


Illustrators can create exploded views of complex art, such as this electron tube assembly, from scanned 
photos using Adobe Illustrator’s autotrace tool, which automatically generates Bezier curves and line segments 
around the edges of the scanned shape. 
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640K of RAM, DOS 3.1 or greater, 
a hard disk, 360K (5 %-inch) or 
720K (3 '4-inch) floppy disk, and a 
CGA, EGA, VGA, or other Win- 
dows 286/386-compatible graphics 
card. Input is via an AT&T 6300, 
PS/2, Logitech, Microsoft (bus or 
serial), VisiOn, or Mouse Systems 
mouse, and output is via Post- 
Script printers, plotters, photo- 
typesetters, or film recorders. De- 
signer requires 500K of space and 
an additional 1.2M for run-time 
Windows (version is included) and 
clip art, fonts, and image files. 
Illustrator Windows Version re- 


quires an 80286-based PC (80386 
recommended), 640K of RAM, 
256K expanded memory (2M rec- 
ommended), DOS 3.1 or greater 
(4.0 for PS/2 models 70 and 80), a 
20M hard disk, 1.2M (5 %-inch) or 
720K (3 '4-inch) floppy disk, and 
an EGA, VGA, or Hercules graph- 
ics card. Input is via a mouse or 
any Windows-compatible pointing 
device, and output is via a Win- 
dows-compatible PostScript or bit- 
map printer. This package re- 
quires 600K of space and an addi- 
tional 1.2M for run-time Windows 
(version is included) and clip art, 
fonts, and image files. 

There are two installation proce- 
dures for Designer and Illustrator: 


The author is a CGW contributing editor, a 
principal of Studio 7 Technical Documenta- 
tion, and a consultant for PC-based graphics 
applications. Send inquiries clo CGW or call 
415-595-8401. 
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one if you already have Microsoft 
Windows and another if you do 
not. In either case, insert the disks 
and follow the instructions on the 
screen. I didn’t encounter any un- 
pleasant surprises with the instal- 
lation of either program. 

I installed Micrografx Designer 
on a Nova AT clone (Computrade, 
San Jose, CA) with 640K of RAM, 
a 20M hard disk, two floppy drives, 
DOS 3.1, a Photon Mega multifre- 


Part “art” and part “mechanical drawing,” technical illustrations, 


tween Designer and Illustrator, 
these differences aren’t significant. 
Adjustable rulers are available at 
the top and left side of the screen, 
and you can use a number of icons 
(21 in Designer, 15 in Illustrator) 
to select tools such as Line, 
Square, Circle, Ellipse, and Text. 
When you select an object on the 
screen, the object’s handle points 
appear. These points signify the lo- 
cations that can be used to stretch 
or shrink the object from its pres- 
ent shape. For all practical pur- 
poses, you can learn to use either 
program with about the same 


such as these produced using Micrografx Designer, are generally used 
in medical textbooks or commercial art applications. 


quency graphics adapter card, and 
an NEC multisync monitor operat- 
ing in TTL mode. The system was 
configured to EGA resolution, and 
I used a Logitech mouse for input 
and a QMS Kiss 300dpi laser 
printer for output. Because my sys- 
tem lacks the 256K to 2M of ex- 
panded memory required for Illus- 
trator, I tested this package at 
Adobe on a Compaq 386/25 with 
over 2M of expanded memory and 
a Microsoft Mouse. 


Some Similar Features 

Because both packages operate 
in the Microsoft Windows environ- 
ment, most of the user interface is 
standardized to the Windows for- 
mat, with features such as pull- 
down and pop-up menus. While 
the command names and the ap- 
pearance of the pop-up window se- 
lections are slightly different be- 


amount of effort. 

Beyond the similarities between 
the two programs are some differ- 
ences which aren’t immediately 
obvious. For example, while you 
can create and store custom colors 
and then produce printed color out- 
put with either package, Designer 
allows you to actually see your im- 
ages in color on a color monitor. 
With Illustrator, however, you 
can’t see the color images on the 
screen because Illustrator is not a 
true color graphics program. This 
can get somewhat confusing, as 
Windows is a color program, and 
certain entities, such as icons, will 
appear in color on a color monitor 
regardless of whether your graphics 
program is color or monochrome. 
This is a disadvantage to Illustrator, 
as you must output your image in 
order to proof it for color. 

Also, the pop-up menu for color 


COMPUTER GRAPHICS WORLD MARCH 1989 


The CalComp. 


Drawingboard 
Digitizer Kamily 


Ny 3. CalCompatibility. Supports over 50 major 
CAD and graphics software packages. AutoCAD, 
VersaCAD, Zenographics Mirage, and Ventura 
Publisher. Just to name a few. 


4. Built-in reliability. CalComp's advanced 
technology reduces the number of electrical 
components. 


5. Warranty commitment. We back our 
DrawingBoard with a special five year war- 
ranty, too. 

With DrawingBoard you get a complete digitiz- 
ing system, including your choice of a 4 button 
cursor and pen stylus. Or a 16 button cursor 
instead. Plus power supply and cable. Combine 
all this with a low price. And theres only 

one conclusion you can draw on. CalComp'’s 
exibility. Quick menu picking. Also high DrawingBoard digitizers. 

resolution tracing and drawing. And selective Call us at 1-800-CALCOMP. Or write us at 
resolutions of up to 1016 lines per inch. CalComp, P.O, Box 3250, Anaheim, CA 92803. 


2. Features users want most. Sleek, rugged, 

wedge shape. Convenient built-in stylus 

holder. Adjustable plane positions. Power on 

indicator. Removable template overlay holder. 

Color matched to most PCs and workstations. We draw on. 


We draw on your imagination and DrawingBoard are trademarks of CalComp Inc. eee 
Mirage and Autumn are trademarks of Zenographics. RE. eq Orn 
AutoCAD is a trademark of AutoDesk. 


VersaCAD is a trademark of VersaCAD Corporation. © 1988 CalComp Inc. 
Ventura Publisher is a trademark of Ventura Software, Inc. A Lockheed Company 
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creation allows you to use RGB as 
well as CMYK colors in Designer 
but only CMYK in Illustrator. 

While both programs provide 
solid or dashed lines in various 
combinations for cross-hatching or 
representing gray scales, Designer 
also provides an array of pattern 
fills that can be assigned in both 
color and black and white, as well 
as bit-mapped fills that you can 
change or redesign. Illustrator, 
however, does not allow you to 
generate your own patterns. 

The zoom function for each pro- 
gram also differs. Designer’s zoom 
fills the screen with an area that 
you have block-selected, while 
with Illustrator, zooming occurs in 
steps of up to +400 percent. 

Designer provides control over a 
number of screen grids that can be 
used as drawing aids; Illustrator 
has no built-in grids, although you 
can draw a grid if needed. 

Both programs provide a move 
function, which lets you drag an 
object from one place on the screen 
to another, as well as copy, mirror, 
and array modes. Illustrator, how- 


HIGH 
QUALITY 
IMAGES 
FROM 


ever, also allows you to set an an- 
gle to define the exact direction of 
an object move. This feature is use- 
ful when you are creating an ex- 
ploded isometric drawing, since the 
faces of an object are usually ex- 
panded at 30- and 60-degree angles. 

Designer and Illustrator allow 


_ you to change the shape of a previ- 


ously drawn object in several dif- 
ferent ways. For example, you can 
select one handle point or a group 
of handle points and modify the 
shape quite easily. 

However, with Designer, you 
can only change a figure’s size— 
not it’s shape. Illustrator, on the 
other hand, lets you modify shapes 
by adding and/or ungrouping han- 
dle points on any object. 

Illustrator has a useful com- 
mand called “shear,” which lets 
you change a rectangle into a 
steep-angled trapezoid or skew a 
line of text. This effect is complete- 
ly different from rotation, which 


both programs handle flawlessly. 

Both programs can use scanned 
images as a starting point for a 
drawing. However, Illustrator pro- 
vides an autotrace tool that auto- 
matically tracks around the edges 
of a particular shape that you have 
identified. (Autotrace works very 
well for line art, however the re- 
sults aren’t as good with half- 
tones.) With Designer, this tracing 
process is manual (autotrace is 
promised for the upgraded version 
of Designer, which should be avail- 
able at press time). 


The Final Assessment 

Despite the similarities and dif- 
ferences between Designer and I]- 
lustrator Windows Version, both 
packages are suitable first-genera- 
tion programs for producing tech- 
nical illustration in an 80286/ 
80386 environment. While neither 
package adequately addresses an 
illustrator’s definition of “easy to 
use,” both are user friendly, have 
standard interfaces, and aren’t 
overly complex from a computer- 
user’s perspective. CGW 
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APPLIED IMAGING 


23 Crosby Drive 
Bedford, MA 01730 


The EKTRON Laser Image Recorder - 

Model 811 produces photographic-quality 
hard copy for less than forty cents per print. 
The 811 generates fully developed output, 
continuous-tone at up to 525 pixels per inch, 
and 8-bits per pixel of gray scale from your 


image processing system. 


See us at Electronic Imaging West, Booth # 536 
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The new vision of Kodak 


If your digital imaging application could 
benefit from this kind of performance, 
contact an EKTRON representative for more 
information. Call 617-275-0475. 
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INTRODUCING...MACdex: 
THE NEW MACINTOSH DISTRIBUTION EXPO 


MACdex, where the universe of 
Macintosh resellers converge in a profit- 
able business environment with all the 
major suppliers of Macintosh-related 
products and services. The long-awaited 
trade show dedicated exclusively to the 
world of Macintosh, MACdex is the first 
of its kind. 


UNIVERSE OF RESELLERS AND SUPPLIERS 


MACdex connects the entire channel 
of distribution for Macintosh resellers: 
integrators, VARs, VADs, developers, and 
large-volume buyers. Make the hottest 
deals on the latest hardware, software, 
peripherals and the complete range of 
Macintosh-related products and services. 
MACdex...your forum for unprecedented 
productivity and business connections. 
And the MACdex Conference—led by 
industry experts—offers the timely, profit- 


Produced by 


BITHE INTERFACE GROUP Inc.. 


building information you need. From 
connectivity, graphics, market develop- 
ment and penetration, to sales, strategies 
and more. 


THE COMDEX/MACdex COSMOS 


MACdex arrives in Chicago following 
in the tradition of the world’s leading com- 
puter trade shows, COMDEX/Spring ’89, 


and again with COMDEX/Fall ’89 in 
Las Vegas. The power and prestige of 
these two shows are destined to cause a 
global computer distribution surge you 
cant afford to miss! 


JOIN THE MACROCOSM! 


Plan to attend MACdex/Spring ’89. 
Return the coupon today for complete 
conference information, exhibitor lists, 
registration forms, and big savings on 
travel and hotel accommodations. 
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= | WANT TO EXPLORE THE MAC a 
DISTRIBUTION UNIVERSE! 
CL] Send me information on attending 
MACdex/Spring ’89 
LJ Send me information on exhibiting at 
MACdex/Spring 89 
Name 


| Title : 3 | 


Company____ 


Address 


City . State Zip 


Phone 


Telex_ 2th E Fax 


Return to: MACdex ’89 
300 First Avenue, Needham, MA 02194 CGW 3/89 


meacdex 


THE NEW MACINTOSH DISTRIBUTION EXPO 


SPRING “89, APRIL 10-13, 1989 
McCORMICK PLACE, CHICAGO, ILLINOIS 


©] 988 The Interface Group, Inc. 


MACdex is an independent Trade Show not affiliated with Apple Computer, Inc; MAC and MACINTOSH are trademarks of Apple Computer, Inc. 


A POWER EVENT 
FOR POWER 
PRESENTATIONS 


DPG, national in scope, 
dedicated to desktop presen- 
tation solutions for users — 
in business, education and 
government. 


The DPG Conference will 
be packed with sessions and 
workshops on applications, 
presentation management 
and technology assessment. 
The conference is co-spon- 
sored by Desktop Presenta- 
tions Inc., the leader in 
market research, analysis 
and consulting for the desk- 
top presentations industry. 
This is your assurance that 
the conference will focus on 
workable state-of-the-art 
solutions for your organiza- 
tion’s presentation require- 
ments! 


The DPG Exposition will 
feature leading industry 
vendors and many 
emerging companies whose 
products are expanding the 


Call Today 


— 


DESKTOP 0 
PRESENTATION 


DPG 


CONFERENCE & EXPOSITION 


r————— — 


= 800-262-3378 


or Return Coupon to: 


Studies show that presenters 
using visual aids 
win their points twice as 
often as unaided presenters 


are 43% more persuasive 


increase audience retention 
rate 400% 
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CONFERENCE & EXPOSITION 


JULY 11-13, 1989 


LOS ANGELES 
CONVENTION 
CENTER 


Name 


Cambridge Marketing Inc. 
One Forbes Road 
Lexington, MA 02173 


Company 

Address 

City 

Phone 

* Advanced Registration 
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YES! Register me for the full DPG Conference ($395)*. 
YES! Register me for DPG Exhibits only ($10)*. 


YES! Please send me complete information on 
attending the DPG Conference and Exposition. 

My organization may wish to exhibit. Please send me an 
Exhibitor Information Kit. 


boundaries of what you can 
do on your desktop. It will 
showcase the entire range of 
products and services you 
need to present your ideas 
visually — slides, transpar- 
encies, electronic presenta- 
tions, video and more. 


If you are a graphics center 
manager or specialist, micro- 
computer support manager, 
MIS director, information 
center manager, trainer, AV 
manager, power presenter or 
someone who wants to sell 
your ideas more effectively, 
come to DPG to get a clear 
picture of what’s available 
to give your presentations 
that competitive edge. 


At DPG you'll discover a 
world of resources to master 
the revolution in presenta- 
tions. For information on at- 
tending or exhibiting, call 
today 800-262-3378 (In 
MA 617-860-7100). 


Title 


State 
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CELI CADD 


The D2D/D3D is a CADD package 
written in C that runs on 16-bit micro- 
computers under MS-DOS and 32-bit 
workstations under Unix or VMS; 
minimum configuration is an IBM 
PC/AT or compatible with an 80287 
floating-point coprocessor. The soft- 
ware uses a GKS interface to address 
intelligent graphics terminals or a 
VDI interface to address bit-map-type 
terminals or graphics boards. Files are 
stored in ASCII format and can be 
translated into IGES, SET, CGM, 
GKS, or DXF formats. The D3D mod- 
ule, adds 3D capabilities to the 2D 
CADD features of the D2D module. 
D3D can also be used as a self-con- 
tained package. Constructions Elec- 
troniques Industrie (CELI, Verrieres- 
le-Buisson, France). 
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Rainbow Graphics 


The ELS-100 Creation Series Desktop 
Presentation System produces 35mm 
slides and is available in both IBM or 
Apple versions. The system features a 
charting and drawing package with 
over 16 million colors, support for win- 
dows, and compatibility with Zeno- 
graphics Mirage and other graphics 
software. The ELS-100 includes a com- 
puter, mouse, software, and film re- 
corder. Price: under $10,000. Rainbow 
Graphics Technology (Cincinnati, OH). 
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Video Converter 


The RGB/Videolink model 1400M is a 
multi-input video scan converter that 
converts high-resolution graphics to 
television format (NTSC or PAL), with 
up to sixteen user-selectable worksta- 
tion inputs. The model 1400M sup- 
ports all high-res workstations, includ- 
ing Sun, Apollo, Tektronix, DEC, Sili- 
con Graphics, and IBM with 1024-by- 
768 to 1280-by-1024 pixel resolutions. 
The converter incorporates full 24-bit 
color processing, real-time operation, 
and accepts noninterlaced RGB input. 
RGB Technology (Berkeley, CA). 
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Graphics Processor 


The Matrox MMG-1281, a 1280-by- 
1024 graphics processor for Multibus I 
systems, generates drawing speeds of 
more than 125,000 vectors per second 
and 12.5 million pixels per second 
BITBLT and outputs 256 colors from a 
palette of 16.7 million. Based on the 
Texas Instruments TMS34010 graph- 
ics processor, it includes a NEC V50, 
which acts as a local host processor, 
and the Matrox LIB SHELL graphics 
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library. One megabyte of on-board. 


RAM is available. The frame buffer 
consists of 2K-by-1-by-8 bits of VRAM, 
while a 2K-by-2K-by-8-bit frame-buff- 
er configuration is also available. 
Price: $6495; 2K-by-2K frame-buffer 
configuration, $7995. Matrox Electron- 
ics Systems Ltd. (Dorval, Quebec). 
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VGA for AutoCAD 


The VGA/1024, a 16-bit video adapter 
board for IBM PC/XT/AT and PS/2 
Model 30 computers, offers up to 1024- 
by-768 VGA resolution in 16 colors. 
The card has HOTkey utility plus 
Zoom utility RAM-resident programs 
and will support mixed graphics and 
text windows. The VGA/1024 provides 
software drivers for AutoCAD releases 
2.18 and 9. Release 10 drivers will be 


‘available soon. Price: $3240 (includes 


card and VGA/20 color monitor). Ay- 
din Controls (Fort Washington, PA). 
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Production Stations 


The Lumena Production Stations (PS) 
three packages for producing color 
printouts, videotape, and slides. The 
Lumena PS for Color Printouts is 
aimed at graphic designers who pro- 
duce comprehensives using color ther- 
mal or ink-jet printers. The starter 
package includes fonts, print-out, high 
resolution, and scan-in options. The 
advanced package includes all the op- 
tions of the starter package plus film- 
out. The Lumena PS for Videotape is 
designed for video professionals using 
Lumena animation and special-effects 
software. The starter package includes 
scan-in and video-out options. The ad- 
vanced package includes the starter 
package options plus the fonts option. 


The Lumena PS for film is designed for 
graphics professionals who produce 
high-impact 35mm slides or transpar- 
encies. The starter package is for those 
who will be using a service bureau to 
produce film and includes the follow- 
ing options: fonts, scan-in, and high 
resolution. The advanced package is 
for the user who owns a film recorder 
and includes fonts, scan-in, and film- 
out options. Time Arts Inc. (Santa 
Rosa, CA). 
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PostScript Interface 


The PostScript interface software per- 
mits transfer of PostScript files from 
the Apple Macintosh to the Contex De- 
sign System models 50 and 30 to pro- 
duce finished electronic mechanicals 
for direct transfer to Scitex and Hell 
prepress systems. Xyvision Design 
Systems Inc. (Billerica, MA). 
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CEDAR Software 


CEDAR (Conceptual Engineering De- 
sign and Reporting) integrated soft- 
ware performs conceptual “what-if” 
analysis of engineering designs. The 
IBM PC/XT/AT- and PS/2-compatible 
software, which requires 640K of 
memory as well as MS-DOS/Windows 
with CGA, EGA, and VGA, combines 
solutions for dimension-driven varia- 
tional geometry analysis, engineering 
formula processing for parametric de- 
signs, and complete report/proposal 
documentation. Price: $495 until 
March 31; thereafter $895. MCAE 
Technologies Inc. (San Jose, CA). 
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Pixelworks Driver 


A display list driver for VersaCAD 
V5.4 for the Clipper Graphics Series of 
display list controllers supports 2D/3D 
transformations, display-list process- 
ing, and real-time pan and zoom. The 
Clipper Graphics Series is fully com- 
patible with Compaq 386s, IBM 
PC/ATs, and compatibles. Support for 
such standard graphics interfaces as 
Unix, Xenix, GKS, VDI/CGI, and 
GEM is also provided. Pixelworks 
(Hudson, NH). 
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CivilCADD Software 


CivilCADD, a design and drafting pro- 
gram for civil engineers and surveyors, 
features interactive graphics running 
inside AutoCAD. Package One in- 
cludes subdivision design, street and 
highway geometrics, and 2D and 3D 
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contour mapping. Package Two com- 
putes earthwork volumes and gener- 
ates cross sections and profiles. Pack- 
age Two requires Package One. Civil- 
CADD utilizes interactive graphics, 
pull-down menus, and icons. The soft- 
ware is written in AutoLisp and re- 
quires AutoCAD Release 9 or greater. 
Price: $1690 for Package One; $790 for 
Package Two. Civilsoft (Orange, CA). 
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US Video’s Overlay 


The Overlay! 400 is an IBM 
PC/XT/AT-compatible video card that 
combines video signals and computer- 
generated graphics for complete record- 
ability on any VCR. Designed to work 
in conjunction with most EGA graph- 
ics cards, the Overlay! 400 utilizes one 
expansion slot and integrates EGA- 
standard computer-generated text and 
graphics with external video, produc- 
ing a recordable NTSC video signal. 
An additional product, the Overlay! 
EGA, is an IBM PC/XT/AT-compatible 
graphics board designed for interactive 
video training systems. Price: $1195 
(Overlay! 400); $495 (Overlay! EGA). 
US Video (Stamford, CT). 
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Paint and Print 


DeluxePhotoLab, for the Amiga 500, 
1000, and 2000 (requiring Kickstart 
1.2 or greater and 1M of RAM) is a 
paint-and-print program that inte- 
grates the features of a paint program, 
color processor, and poster maker. De- 
luxePhotoLab lets users create and 
manipulate photographic-quality im- 
ages with eight different levels of reso- 
lution, using any of the Amiga graph- 
ics modes, including the 4096-color 
HAM (hold-and-modify) mode. Users 
can alter the images with 18 different 
painting modes. The Colors element is 
an image-processing program that en- 
hances existing art or digitized im- 
ages. The Posters element enables the 
user to print out any screen image in 
any resolution up to 10 feet by 10 feet. 


Price: $149.99. Electronic Arts (San 
Mateo, CA). 
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Overhead Projection 


The PC-9600 series features an LCD 
overhead projection display compatible 
with IBM PS/2 (VGA, EGA, or 
MCGA), IBM PC/XT/ATs (EGA, 
CGA), and Apple Ile/c, IIGS, Macin- 
tosh 512, Plus, and SE. The PC-9600 
features eight shades of gray; high- 
contrast, double super-twisted LCD 
with 15:1 contrast ratio; and 640-by- 
480 pixel resolution. Price: under 
$2400. Apollo Audio Visual (Ronkon- 
koma, NY). 
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Graphics Video Monitor 


The GVM-2000, available in April, is a 
20-inch Trinitron monitor that accepts 
composite video from VTRs as well as 
high-resolution color graphics from 
personal computers at up to 720-by- 
480 pixel resolution. The monitor, suit- 
ed for the desktop presentation mar- 
ket, accepts two composite video inputs 
to accommodate the various recording 
formats and two RGB computer inputs 
that operate at scanning frequencies 
from 15- to 36KHz for compatibility 


Sure, You Hear 


Price/pertormance. Advanced design. Productivity. Flexibility. 
Kase-ot-use. Quiet operation. Software/hardware compatibility 
and connectivity. A and B size. Bright, detailed color. One-second 
RGB screen capture time. Now you really can get it all. In one 
neat package. To find out more, call us at 1-800-CALCOMP. Or 
write CalComp, P.O. Box 3250, Anaheim, CA 92808. 

In Canada, call (416) 635-9010. 


Get It All With The 


©1988 CALCOMP INC. We draw on your imagination and ColorView are trademarks of CalComp Inc. 


with CGA, EGA, VGA, and enhanced 
VGA graphics standards. Price: $2295. 
Sony Corporation of America (New 
York). 
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Spacestick 


The Basys Spacestick is a guideball 
that enables an object on a computer 
screen to be controlled in up to six de- 
grees of freedom. The ball moves in 
three translational directions and 
turns through the three rotational 
axes. Position can be recorded in a con- 
tactless manner and passed on to the 
converter using analog voltages. The 
Spacestick is suitable for such applica- 
tions as robotics, 3D graphics, and pro- 
jection and film recording. German 
American Trade Center (Atlanta). 
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Replacement Controller 


Control Systems’ Artist XJ10, a re- 
placement for the Artist 10/16, is a 16- 
or 256-color, 1024-by-768 (noninter- 
laced) graphics controller for IBM 
PC/ATs and compatibles. The basic 
controller features 1M of onboard 
VRAM and DRAM and accepts either 
1M or 256K chips. The optional 256- 


color add-on module can convert the 
basic 16-color display to a 256-color 
display (with a 16.7 million color pal- 
ette). Compatible with AutoCAD Re- 
lease 10, the Artist XJ10 also includes 
the Artist GT driver for AutoCAD. 
Price: $4395; $1049 for 256-color mod- 
ule; $1049 for VGA module. Distribut- 
ed by ParityPlus Inc. (Mississauga, 
Ontario). 

CIRCLE 170 ON INFORMATION CARD 


CADDS Update 


CADDS 4X Revision 4 is a CAD sys- 
tem that now provides integrated 
NURBS, solid modeling, and NC capa- 
bilities. Other enhancements include 
CADDShade II, a production-oriented 
visualization package; and PC Client, 
a software system that allows personal 
computers to access CADDS 4X data- 
bases and programs. Prime Comput- 
ervision Division (Bedford, MA). 
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Howtek Printer System 


Script-It is a Color PostScript-lan- 
guage-compatible printer system for 
the Pixelmaster Thermo Jet Color 
Printer. The printer system operates 
on IBM PC/ATs, PS/2s, 386-based PCs, 


and compatibles running MS-DOS. 
The system uses Centronics Parallel or 
high-speed GPIB interface to transmit 
image and text data to the Pixelmas- 
ter. The printer is capable of producing 
high-res 240-by-240dpi graphics and 
images in up to 256,000 shades of color 
on most standard office paper. Price: 
$7500. Howtek Inc. (Hudson, NH). 
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High-End Graphics Chip 

The IMS G800 color video controller 
(CVC) is an integrated chip consisting 
of a 256-by-24-bit color look-up table 
(CLUT), a programmable video timing 
generator, a 32-bit multiplexed pixel 
port, a triple video DAC with 8-bit res- 
olution, and an on-chip phase-locked 
loop all in a single 84-pin grid array or 
an 84-pin quad cerpac. The new graph- 
ics chip is designed for applications 
such as CAD/CAM, studio graphics, 
real-time simulation and animation, 
and embedded industrial monitoring. 
The G300 can be configured to drive a 
wide range of display devices from hi- 
res graphics monitors to a domestic 
television set. It supports all TV tim- 
ing standards including RS170A and 
E1A-343 and is capable of providing 
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~ computer 
~ workstations 
“have i in common? 


THE 
CVS-950A 


COMPUTER TO VIDEO 
AUTO-SCAN CONVERTER 


The CVS-950A is an adjustment-free, auto-scan 
converter which can automatically convert any high- 
resolution, non-interlaced work-station to an NTSC RS- 
170A or EBU standard. 


e Adjustment-free conversion 
e Scan rate of 47KHz-80KHz 
@ Real time conversion 
@ 8 bit processing 
e Beta, Mil, S-VHS, RGB & composite outputs 
@ Flicker elimination 
e@ Superimpose & Genlock functions 
e Best resolution— 
no loss of computer information. 


For additional information on this unit or the 

complete line of scan converters, contact: 

JAMES GRUNDER & ASSOCIATES, INC. 

5925 Beverly Mission, Kansas 66202 

(913) 831-0188 Telex 437126 

FAX (913) 831-3427 Exclusive Distributor of 


“fEnE FF 


Yamashita Engineering | 
Manufacturer, Inc. 
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composite or separate sync, or locking 
onto an external synchronizing source, 
giving the potential for multiple, syn- 
chronous video systems. Price: $175, or 
$100 for 1000 off quantities. Inmos 
Corp. (Colorado Springs, CO). 
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High-Res Display 

The Omni 1620 TCS, an IBM PC/AT- 
compatible graphics display system, is 
designed for scientific and military ap- 
plications and uses 12- and 24-bit 
plane data technology to achieve the 
colors required for photorealistic imag- 
ing, image processing, and solid model- 
ing. Available in two models—44 and 
108—the Omni 1620 uses three Hita- 
chi Advanced CRT Controller 
(ACRTC) graphics processors and up 
to 7.5M of multiported video RAM for 
up to 16.7 million colors. Omnicomp 
Graphics Corporation (Houston, TX). 
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Personal Printer 


The Personal Page Printer is a 300dpi, 
six-pages-per-minute PostScript laser 
printer for publishing and business 
professionals. It attaches to any of the 
IBM PC AT/XT/RT and PS/2 model 
computers as well as Apple personal 
computers. The laser printer contains 
a controller card with a 16.67MHz Mo- 
torola 68000 microprocessor and 2M of 
RAM. The printer can emulate IBM 
Proprinter XL and HP LaserJet Plus 
and is compatible with a wide range of 
software programs. $4999. IBM Corp. 
(Rye Brook, NY). 
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Line-Art Conversion 


Adobe Streamline is a Mac Plus/ 
SE/II/IIx-compatible automatic line- 
art conversion program developed to 
complement the Adobe Illustrator 88 
package. Streamline automatically 
traces bit-mapped images (either from 
existing electronic files or scanned art) 
and converts them into Adobe Illustra- 
tor files. The artist then can choose to 
keep the image as-is, modify it with 
Illustrator 88, or export the image to 
any one of several page layout or word 
processing programs. Price: $395. Ado- 
be Systems Inc. (Mountain View, CA). 
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Intergraph 3000 Series 


The 3000 Series is a line of worksta- 
tions and servers powered by Inter- 
graph’s 1OMIPS C300 Clipper micro- 
processor and offering full binary com- 
patibility. Using an operating system 
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based on Unix System V Release 3.1 
(with full Berkeley extensions), the 
3000 Series supports industry stan- 
dard software for compilers, graphics, 
communications, and file sharing. All 
workstations are configured with sepa- 
rate Clipper CPU, Intel 80386 I/O pro- 
cessor, and custom graphics processors. 
Price: from $45,000. Intergraph Corp. 
(Huntsville, AL). 
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QuickDraw Support 


Thirty-two-bit support of Apple Com- 
puter’s Color QuickDraw standard for 
color graphics software is now avail- 
able with Barneyscan’s 35mm Slide 
Scanner. Claimed to be the first desk- 
top scanner available for the Macin- 
tosh II, the stand-alone slide scanner is 
sold complete with an add-in NuBus 
card, cables, and Barneyscan Mac and 
XP software. Barneyscan Corp. 
(Berkeley, CA). 
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Light Pens in Graphics 

The FT-1000 is an electrically and er- 
gonomically re-engineered light pen 
for graphics input that virtually elimi- 
nates jitter. In conjunction with FTG’s 


TEKTRONIX EMULATION SOFTWARE 


AES 

sane 
ee 
SRE AES 
Bae 
Ea 
ae 

* 


light pen boards, the FT-1000 can sup- 
port resolutions up to 1024 by 768. 

A second new product is the PXL- 
480, a light pen board for the IBM PS/2 
Micro Channel. Driver software is part 
of the PXL-480 product, and FTG has 
extended its library of light pen driv- 
ers. Mousetrap, software emulation of 
the Microsoft mouse interface, offers 
compatibility to applications such as 
EGA Paint, AutoCAD, First Publish- 
er, and PC Paintbrush. A pass-through 
capability for mouse data is also in- 
cluded. Price: $249 (FT-1000); $179 
(PXL-480). FTG Data Systems (Stan- 
ton, CA). 
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Gray-Scale Processing 


LazaGRAM, manufactured by the 
British company Thermoteknix, is a 
laser beam modulator card that pro- 
cesses scanned image files by varying 
the number and intensity of the dots as 
they are sent to the laser printer. The 
minimum size of the toner particle is 
reduced by the LazaGram varying the 
charge placed on the printer drum for 
a single laser dot, producing a dot % 
the size of the original laser printer 
dot. The results are 1500-by-300dpi 
with 64 gray tones with 100-line 


TwinTerm™ 08 turns your PC into a TEK 4107/4208 graphics terminal. ATC also 
offers TwinTerm™ 05 for TEK 4105 emulation. Please call or write Advanced 


Technology Center, 5711 Slauson Avenue, Suite 238, Culver City, California 90230 


(213) 568-9119; FAX (213) 568-0923; TWX 510-101-1670. 


TEK and TEKTRONIX are registered trademarks of Tektronix, Inc. 
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screen resolution. Designed for desktop 
publishers, LazaGRAM plugs directly 
into the video I/O of any Canon-based 
laser printer utilizing Tall Tree Sys- 
tems’ JLaser printer controller. Price: 
$695 (includes hardware and soft- 
ware). Distributed by FX Unlimited 
(Palo Alto, CA). 
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MacTracer 


MacTracer is software for the Mac II, 
which is used to create photo-realistic 
images on the desktop. Designed for 
the product designer, architect, anima- 
tor, molecular biologist, and graphic 
artist, the software allows the user to 
create a digital synthetic camera and 
generate 3D imagery, without having 
to build the actual model. Files can be 
saved in PICT and TIFF formats for 
printing to film recorders, laser print- 
ers, videotape, or pasting into color 
graphics, such as PixelPaint. Price: 
$895. Ray Tracing Corp. (Austin, TX). 
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32-Bit Video Board 


The Micron MacroColor is a 32-bit col- 
or video board for the Mac II, IIx, and 
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Just Because 
You Change 
Your Mind... 


You Change 
Your Monitor 


. B E ST 
‘ _ OF 1987 


Auto Syne by Microvitec. 
20” Big. 
$2395 Small. 


Big differences in graphics standards 
arent big problems for you because 
Auto-Sync adjusts automatically to a 
large number of graphics cards. Its 20” 
(19” V) color display gives your graphics 
the big treatment they deserve. And 
Auto-Sync's quality is backed by the most 
comprehensive service plan in the indus- 
try. Auto-Sync lets you change your mind 
in a big way so call Microvitec and 
change for the better. 


MICROVITEC 
COLOR MONITORS 


1943 Providence Court, College Park, GA 30337 
404-991-2246 


All trademarks gratefully acknowledged. 
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future Mac computers based on the 
NuBus architecture (requiring 5M of 
system RAM). Targeted at business 
users, engineering designers, graphic 
designers/artists, educators, and pub- 
lishers, the board provides a display of 
full-color images and illustrations at 
640-by-480 resolution, uses 2M of 
DRAM, and works with Mac operating 
software that is 32-bit QuickDraw 
compatible. Also, the single RGB out- 
put is designed to drive any Apple or 
multisyne monitor at up to 640-by-480 
pixels and can display color from over 
16 million colors. Price: $2395. Micron 
Technology Inc. (Boise, ID). 
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Laser-Imaging System 

The 720 IQ Professional is a high-end 
version of the 1200-by-600dpi 720 IQ 
plain-paper laser imager. The 720 IQ 
Professional bundles the 720 IQ 
imager with a raster image processor 
(RIP), which images at eight times the 
density of 300dpi laser printers. The 
RIP supports IBM PC and Macintosh 
systems. It also offers a standard 20M 
hard disk; 35 resident fonts; serial, 
parallel, and AppleTalk interfaces; 
and an enhanced version of Print- 
Script, Printware’s PostScript-lan- 
guage interpreter. Support for many 
Mac-based applications is also includ- 
ed. Price: $19,500. Printware Inc. (St. 
Paul, MN). 

CIRCLE 183 ON INFORMATION CARD 


Mac Il Plug-In Card 


The NuVista HR card, a high-res color 
display card for the Mac II, provides 
1280-by-960 pixel resolution using 256 
colors from a palette of over 16.7 mil- 
lion. Using the Texas Instruments 
34010 graphics processor, the card fea- 
tures noninterlaced, flicker-free dis- 
play; square pixels; panning; and 
QuickDraw compatibility. An optional 
NuVMX memory-expansion module 
offers up to 12M of memory. Available 
in 2M and 4M versions, which provide 
virtual canvases of 2K by 1K and 2K 
by 2K, respectively, the color display 
card is designed to work with high-res 
monitors providing 64KHz and 60Hz 
vertical scanning frequencies. Price: 
$3995 and $5995. Truevision Inc. (In- 
dianapolis, IN). 
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We welcome news of computer- 
graphics related publications. Send 
information to: Computer Graphics 


World, POB 987, One Technology Park 
Drive, Westford, MA 01886. 


An exciting advancement 
in digital mapping and 
decision support technology 


" RC/INFO” is the first 
true geographic information 
system available for the PC en- 
vironment. It is a low cost, 
easy solution for organizing 
your maps and related statisti- 
cal descriptive data. At the 
same time, pc ARC/INFO 
offers sophisticated data man- 
agement, analysis, query and 
display capabilities. For more 
information, return the form 
below or call pc ARC/INFO 
Marketing (714) 793-2853. 


Return to: pc ARC/INFO Marketing, 
ESRI, 380 New York St., Redlands, 
Calif. 92373 


Name 
Organization 
Address 


City 

Date. ip Code... 
Country 

Phone (__) 


[ | Check box if you would like a 
demo diskette. Please enclose 
check or money order for 
$35.00, payable to ESRI. 
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Scanning by Hand 


The ScanMan hand-held scanner is 
now available to users of Mac systems 
to incorporate a variety of graphics 
into computer documents. Compatible 
with all Mac software, the scanner of- 
fers an adjustable resolution between 
100 and 400dpi, and displays images 
in 32 shades of gray. The package also 
includes an SCSI interface box and 
Desk Accessory software, featuring re- 
size, rotate, crop, flip, cut and paste, 
and edit pixel by pixel. Images can be 
saved in TIFF, Compressed TIFF, 
MacPaint, or PICT formats, or moved 
to the Clipboard. Price: $499. Logitech 
Inc. (Fremont, CA). 
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Studio Paint Programs 
Studio/1 is a graphics paint program 
designed for the Mac Plus, SE, and 
monochrome Mac II systems. A black- 
and-white version of Studio/8, Studio/1 
offers direct Apple Scanner control and 
a text layer. In addition, the paint pro- 
gram integrates paint and animation, 
and allows users to “AnimPaint” a se- 
ries of screens in the same way they 
would normally paint a single screen. 
Studio/32, a paint program for the 
Mac II, works with 24- and 32-bit video 


boards, such as Truevision’s NuVista 
and RasterOps’ ColorBoard, expanding 
the 256 colors available with Studio/8 
to over 16 million colors on screen at 
one time. Available summer 1989. 
Electronic Arts (San Mateo, CA). 
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Timchula ADI Driver 


The Timchula AutoCAD display list 
driver for CAD/AV users takes full ad- 
vantage of the Texas Instruments 
TMS34010 Graphics System Processor 
and 4M of VRAM on the Truevision 
ATVista board. Features include re- 
draws, zooms, pans, and a dynamic 
real-time zoom. In AutoShade, with its 
continuous-tone driver, the palette has 
as many colors as there are pixels. 
Other features include Image Save 
and Image Retrieve and a display reso- 
lution that is programmable to 1024 
by 768, NTSC and PAL, and their non- 
interlaced equivalents. Price: $450. 
Timchula Creative Ltd. (New York). 
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Jasmine Drive 


The DD300 is a 325M model of the 
DirectDrive series of hard-disk sys- 
Products, cont. p. 109 


“We chose imaging systems 
Jrom Decision Images 
to help us make critical 
business decisions.” 


Frank Lamb 
President, Eastern Oregon Farming Company. 
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“Remote sensing and GIS data analyzed by our 
Decision Images system provide critical infor- 
mation — information about how well our 
own crops are doing as well as the crops in 
neighboring areas.” 


Frank chose Decision Images — the sys- 
tem with the fastest user interface and 
the flexibility of adding custom func- 

tions. You can choose from our com- 

plete range of applications software, 
and up to 1024x1024 true color display 
Call now for more information. 


The imaging innovators 


decision 


IMAGES 


1000 Herrontown Road 
Princeton, NJ 08540 USA 
609-683-0234 

Fax: 609-683-0290 


WE LOOK 
AT MONITORS 
FROM YOUR 
POINT OF VIEW. 


BIG BE 


Cost/Performance/Reliability... 

That's how most engineers look 
at monitors. And that's what the 
Dotronix/VMI team delivers. Our years of 
combined OEM experience, and worldwide 
manufacturing facilities each specializing in a 
specific monitor technology, mean you 
always get the best possible monitor at the 
best possible price. 


Vicleo Monitors 


...for your high resolution needs. 
Our Video Monitors Inc. facility is well rec- 
ognized for continually defining “state of the 
art” monitor technology in high performance 
broadcast and video displays for Medical 
Diagnostics, CAD/CAM, Desktop Publishing 


and other high resolution applications. 


Dotronix--Mpls./St.Paul... 
specializing in monitor design and manufac- 
ture for Financial, Transportation, Medical 
Instrumentation and S-VHS applications. 


Dotronix--Boulder... 
when it comes to monitors for Instrumentation 
and Process Control applications. 


Dotronix-- Taiwan... 
providing high volume production for cost 


advantages in VGA and OEM displays. 


Talk to an Applications Specialist Today. 
Phone 612-633-1742 FAX 612-633-7025 


DOTRONIX INC. 
160 First Street S.E. New Brighton, MN. 55112 
Service Locations: 


Los Angeles, CA * San Jose,CA * Boulder,CO 
Mpls./St.Paul, MN ¢ Eau Claire, WI « New Jersey 
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true color expansion piggyb 
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speaking. That’s what makes our new imaging board so 
many things to so many people. Equipped with its color 
expansion piggyback, it opens up: 


A BROAD RANGE OF COLORS... 
A HUGE SPECTRUM OF APPLICATIONS 


Whether you're looking for low-cost color frame grabbing 
or power-house color image processing, 
the Oculus-300 is it! 


LOW-COST COLOR FRAME GRABBING: In this 

configuration you get RGB and NTSC frame grabbing at 
30 images per second and 24 bits per pixel. That’s over 
16 million colors, for stunning live display. You also get 


EXCELLENCE IN MACHINES THAT SEE 


COMPUTER-VISION 
PRODUCTS AND SUPPORT 


Our engineers exhibit great imaginableness — coloristically 


way Grae oe Gas Ae te ees a eb eo Or ee We Se 
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optional single-chip processor — frame grabber board 
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768 KB of on-board video memory and 1.7 image transfers 
per second on the AT bus. Colorfast! Yours for $3430. 


HIGH-POWERED COLOR IMAGE PROCESSING: 
Everything above plus hardware averaging, addition, 
subtraction and convolution of your color images. 1.5 MB of 
on-board VRAM and Coreco’s unique Lookup Table 
Processor. All for $5630. 


Whichever Oculus-300 you choose, you'll find it supported 
by a full library of imaging functions, plus a friendly 
command interpreter. 


THE OCULUS-300. LET YOUR IMAGINABLENESS GO WILD. 


6969 Trans-Canada Highway 
Unit 113, Saint-Laurent, Quebec, Canada 


H4T 1V8 
Coreco reserves the right to modify 
, product specifications without notice. 
IN THE US: (800) 361-4914 IBM and IBM-AT are trademarks of 
OTHER: (514) 333-1301 International Business Machines 
FAX: (514) 333-1388 Corporation. 
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Products, cont. from p. 107 

tems available for Apple Macintosh 
computers. Designed for users of CAD/ 
CAM and for graphics designers, the 
system is capable of supporting a net- 
work of up to 32 computers and uses a 
Micropolis drive, with an average ac- 
cess time of 14 milliseconds and a data 
transfer rate of 1.6M per second. Other 
features include a 32K data buffer, a 
user-removable termination, 
DriveWare software, Symantec utili- 
ties, Microspeed’s Redux backup soft- 
ware, DEScryptor, DemoWare, and 
9M of public domain and shareware 
software. Price: $2795. Jasmine Tech- 
nologies Inc. (San Francisco). 
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Onlly the Keio Plaza’s Corporate 
Accounts Program offers so much 
value for your dollar! This includes: 


¢ SINGLE FOR GUARANTEED 


RATE OF U.S. $135 (Plus Tax & Service) 
THROUGHOUT 1988. 


ACCOMMODATIONS ON THE EXECUTIVE FLOOR 
WITH DELUXE AMENITIES. 


FREE PRESSING OF A SUIT OR DRESS. 


FREE ENGLISH LANGUAGE NEWSPAPERS 
DELIVERED DAILY. 


EXTENDED 3 PM. CHECKOUT. 


XECUTIVE SERVICE CENTER AND MEETING 
FACILTIES. 


KEIO DEPARTMENT STORE DISCOUNT 
SHOPPING CARD. 


DIRECT FREQUENT DOOR-TO-DOOR AIRPORT 
LIMOUSINE SERVICE. 


COMPLIMENTARY “WELCOME DRINK” 


In order to qualify for this special Corporate 
Accounts Program, simply send in this coupon. 


a Corporate Accounts Program. 


T VERT Enroll our company in the Keio Plaza 
i 


ADDRESS 


TELEPHONE 


L” 


; CITY / STATE / ZIP 


COMPANY ‘ 


RSON IN CHARGE OF TRAVELING PLANS 
REN RRS! RTE Ge GPR Se Ee A See 


Mail To: Keio Plaza Intercontinental Hotel 


5959 W. Century Blvd., Suite 1026 
Los Angeles, CA 90045 


KEIO PLAZA sade 
INTER+ CONTINENTAL HOTEL & 3h 


eb 
SHINJUKU — TOKYO, JAPAN “Ay 8 


For Reservations or Information Call: 


800-222-5346 
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SlideWrite Plus Version 3.0 presenta- 
tion graphics software includes new 
features for users of HP LaserJet and 
PostScript printers and Matrix QCR 
and PCR cameras: 16 software and 30 
hardware fonts accessible at one time; 
scanned image support for importing 
TIFF and PCX files; any combination 
of 12 line types and seven line widths. 
Advanced graphics features include 
equation plotting, error bars, six differ- 
ent curve fits, up to 4000 data points, 
and 12 graph series. Price: $445 in sin- 
gle quantities; reductions as low as 
$222.50 (corporations) in quantities; 
upgrades, $50-$95. Advanced Graphics 
Software (Sunnyvale, CA). 
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A Splash of Color 


The Color Plus processor is a desktop 
publishing presentation graphics sys- 
tem that allows users of black-and- 
white laser printers to add color to 
text, charts, graphs, letterheads, laser- 
printed signs, posters, and overhead 
transparencies. The Color Plus has 
more than 50 colors and three finishes. 
The processor sandwiches the B&W 
original with a color transfer sheet in 
the desired color and passes it through 
the processor, which bonds color to the 
toner image. The machine’s heated 
rollers fuse the colored ink from the 
transfer sheet onto any black type on 
the original page. Price: $875. Kroy 
Inc. (Scottsdale, AZ). 
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Mac Presentations 


DynaPerspective is a 3D modeling and 
design presentation program for the 
Apple Mac II or IIx (requiring at least 
2M of RAM). DynaPerspective/Mac II 
includes DXF import and export in 2D 
and 3D as well as export to programs 
supporting PICT. It allows the user to 
draw in three orthogonal views, while 
simultaneously watching the 3D mod- 
el in a live three-point perspective. The 
program incorporates a simulation 
walk-through and outputs to color and 
B&W printers, plotters, and slide- 
makers. Price: $1495. Dynaware Corp. 
(Foster City, CA). 
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Host 
Independent 
Multi-Channel 
Graphics 


annels 


Ne 


face with a variety of platforms. It maintains soft- 

ware compatibility across a broad selection of 

host computers through its firmware-resident 

OMNI*KERNEL™ system, which incorporates 

the functionality of the GKS level 2C + standard. 

e Flexibility: Supports as many as 8 graphics 
“heads”, using four serial device ports, DEC™ 
standard DMA and programmed I/O ports. 
Modular expansion with plug-in boards. 

¢ Resolution: Up to 1280 by 1024, 60Hz 
non-interlaced. 

e Power: Uses 80386 processor and 80387 
coprocessor, firmware-based graphics kernel, 
up to 4 MBytes of display list memory and 512 
KBytes of EPROM. 

e Host independent: Through Omnicomp inter- 
face boards for PS/2®, Multibus™, PC/XT® and 
PC/AT®. 

Display List Processing 
With The OMNI 1500 DLP™ 


DISPLAY LIST : 
MICROPROCESSOR 80386 with 80387 coprocessor 


LIST MEMORY 1, 2 or 4 MBytes 


TOTAL EPROM 
MEMORY 512 KBytes 
USER DEFINABLE 
Four RS232-C, plus 
See 
GRAPHICS KERNEL] OMNI“KERNEL in Firmware 


Graphic Display Controls 


OVERLAYS 
OMNI 1600 GDC™:| 4 (Independent zoom in 
overlays} 
OMNI 1400 GDC™:| 2 


MEMORY 


COLORS 16 or 256, simultaneous 
4096 or 16.7 million colors 


MANIPULATORS _ | atdware cursor, pan and 
ZOOM 


Omnicomp 
GraphicsCorporation 


1734 West Belt North ¢ Houston, TX 77043 
Phone: (713) 464-2990 
Telex: 285801 OMNICO UR 
Fax: (713) 827-7540 
Copyright 1988, Omnicomp Graphics Corp. 
Omnicomp reserves the right to change product specifications at any time without 
pee OMNI 1500 GDS, OMNI 1400 GDC, OMNI 1600 GDC, and OMNI 


1500 DLP are trademarks of Omnicomp Graphics Corporation. Other trademarks 
are as identified. 
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See us at FOSE Computer Graphics 
Booth #’s 3024-3026 


JRL Systems Makes Laser Engineering Graphics 
A One Horse Race 


U ntil now laser output 
devices could only come close to 
meeting the demands of engineering 
graphics. But close only counts in 
horseshoes, not horseraces. 


JRL Systems introduces the first 
laser output device with the horse- 
power to meet all the demands of 
engineering graphics. The 340G 
HighRes™ Laser Graphic System 
easily outdistances the field of elec- 
trostatic plotters and 300dpi laser 
engines. 


The JRL 340G HighRes Laser Sys- 
tem is from fine stock . . . the com- 
bination of Minolta’s 300 Series 
Laser Engine and JRL’s graphic con- 
troller technology. The 340G is the 
only laser graphics printer that pro- 
vides 400dpi resolution in A or B 
size prints, at speeds of up to 20 
pages per minute, and is compatible 
with multiple input formats. 


More than Just a Printer 


The 340G is more than a printer. It 
is a complete laser graphics system 
with its own integrated controller. 
The 340G can accept any, or all, of 5 
graphic inputs including com- 
pressed raster data... a feat no 


HighRes is a trademark of JRL Systems, Inc. 


other hard copy device can match. 
The complete range of graphic in- 
puts that the 340G will accept 
includes: 

(| HP-GL 

["] Versatec Greensheet 

( Trace 

[ CCITT Groups 3 & 4 

() Print Data 


The 340Q’s ability to respond to the 
full range of graphic inputs makes it 
ideal for any graphics application 

...1iN any engineering environment. 


A Direct Plug 
Replacement for 
Electrostatic Plotters 


The move from electrostatic plotters 
to the JRL 340G Laser System is 
simple. Simply unplug the old plotter 
and put it out to pasture. Plug in the 
340G and go from 200dpi graphics 
output to 400dpi laser output 
painlessly. 


The 340G automatically selects the 
correct paper size and its front panel 


set up allows you to select your spe- 
cific input option. From start to 
finish, the 340G will allow your engi- 
neers to cover more ground with 
less effort. You'll like the results. 


A One Horse Race 


When it comes to performance no 
other graphics device (electrostatic 
or laser) comes close to the 340G. 
The JRL 340G HighRes Laser Sys- 
tem is unbeatable in engineering 
graphics performance. 


Put your money on a winner. Call 
JRL Systems and find out more 
about the only laser engineering 
graphics package in the race. 


JRL SYSTEMS, INC. 


8311 Highway 71 West 
Austin, Texas 78735 
Phone (512) 288-0242 
Fax (512) 288-3435 
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Our New Plotter 
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Encad pen plotter technology has drawn the line Our 8-pen carousel allows you to load your 
on noise. And now, in addition to optimum plotting choice of technical, rollerball and felt-pen colors 
speed, precision and resolution, our new, large and line-widths needed to achieve a new level 
media Encad SP2800 offers something your ears of clarity, precision and impact. And, both the 
will appreciate, too: quiet. SP1800 and the SP2800 work with AutoCAD, 


The Encad SP2800 CAD-compatible plotter VersaCAD, HP/GL-based programs—virtually 
delivers crisp, clean, whisper- every leading CAD package. And, both feature 
quiet, 8-pen drawings on any our 2-Year/1000 Hour Warranty. 


film, paper, or vellum media To find out more about the Ato D and Ato E 
from A to E size. And, like our _ size plotters that offer features found in plotters 
A to D size SP1800, it’s the costing much more, and locate the dealer 
ideal plotter for architectural, nearest you, call 1-800-356-2808. 
engineering and scientific Enter Computer, Inc.., 
drawings and any user who 7710 Kenamar Court, =—_ (HAND) 
« .-—svwaants to maximize price/per- San Diego, CA 92121. PLOTTERS 
The SP2800 $5,795. formance productivity using (619) 578-4070 We've drawn 
The SP1800 $4,695. larger media, up to E size. Fax: (619) 578-4613 the line on noise. 
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If youre buying 
a film recorder, dont pay 
an extra $17000 for 
something you cant see. 


The slide on the left 
was created by the new 
Lasergraphics LFR™ film 
recorder. The slide on the i 
right came from a much more 
expensive film recorder. 

Both were made with the same 
software. 

Both are boardroom quality, with 
outstanding color and clarity. 

But while the slide made with the 
LFR took about two minutes, the other 
took considerably longer. 


So what does the 
WS = $27,000 film recorder give 
you, that you can’t get for 
under $10,000 with the 
Lasergraphics LFR? 

For practical purposes, 
nothing. The two slides are virtually 
identical. 

On the other hand, the difference 
in price is something anyone can see. 

The Lasergraphics LFR is available 
in versions for IBM* PCs and compati- 
bles, Macintosh’™ mainframes and minis. 


In addition, it supports more than 
100 computer-graphics packages. 

It doesn’t require a color monitor. 
And even black and white images can 
be transformed into color slides. 

For complete information, call 
(714) 660-9497 today. We'll show you 
why you don’t have to pay top dollar 
to get top-quality slides. 


LASERGRAPHIES 
(ea SS 


IBM is a trademark of International Business Machines. Macintosh is a trademark of Apple Computer, Inc. 
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APRIL 


2-7 ASPRS/ACSM 1989 
Annual Convention and 
Exhibition sponsored by 
American Society for Pho- 
togrammetry and Remote 
Sensing and the American 
Congress on Surveying and 
Mapping; held in Balti- 
more. Contact Sue Luthy, 
1989 ASPRS/ACSM Exhib- 
its, 210 Little Falls St., 
Falls Church, VA 22046; 
703/241-2446. 


6-8 Type-X sponsored by 
TypeWorld; held in Phila- 
delphia. Contact: Type- 
World, POB 170, Salem, 
NH 03079; 603/898-2822. 


6-8 Art-X sponsored by 
Electronic Art; held in 
Philadelphia. Contact: 
TypeWorld, POB 170, Sa- 
lem, NH 03079; 603/898- 
2022) 


10-13 COMDEX spon- 
sored by The Interface 
Group; held in Chicago. 


COMPUTER GRAPHICS WORLD MARCH 1989 


EVENTS 


Contact: The Interface 
Group Inc., 300 First Ave., 
Needham, MA 02194; 
617/449-6600. 


17-20 NCGA ’89 spon- 
sored by the National Com- 
puter Graphics Associa- 
tion; held in Philadelphia. 
Contact: NCGA, 2722 Mer- 
rilee Dr., Ste. 200, Fairfax, 
VA 22031; 800/225-NCGA. 


25-28 Defense and Gov- 
ernment Computer-Graph- 
ics Conference sponsored 
by National Council for 
Education on Information 
Strategies; held in Ana- 
heim, CA. Contact: Nation- 
al Council for Education on 
Information Strategies, 
POB 4105, 7315 Wisconsin 
Ave., 901 West, Bethesda, 
MD 20814; 301/961-6575. 


MAY 


5-8 A/E/C SYSTEMS ‘89 
sponsored by CEPA Inc.; 
held in Anaheim. Contact: 
Pat Johnson, Executive Di- 
rector, CEPT Inc., 5 Park 
Ave., Gaithersburg, MD 
20877; 301/926-7070. 


16-18 Corporate Elec- 
tronic Publishing Systems 
(CEPS) sponsored by Good- 
will Communications; held 
in Chicago. Contact: Good- 
will Communications, Ste. 
914, 1260 2ist.,. NW, 
Washington, DC 20036. 


18-20 American Insti- 
tute for Design and Draft- 
ing Annual Convention 
sponsored by American In- 


stitute for Design and 
Drafting; held in New Or- 
leans. Contact: American 
Institute for Design and 
Drafting, 966 Hungerford 
Dr., Ste. 10-B, Rockville, 
MD 20850-1714. 


JUNE 


25-28 Design Automa- 
tion Conference sponsored 
by Computer Society of 
IEEE & Association for 
Computing Machinery; 
held in Las Vegas. Contact: 
Computer Society of IEEE, 
10662 Los Vaqueros Circle, 
Los Alamitos, CA. 90720; 
or Association for Comput- 
ing Machinery, 11 West 
42nd St., New York, NY 
10036. 


Computer Graphics World 
welcomes news of com- 
puter graphics-related 
events. Send complete 


information for review at 
least 10 weeks prior to issue 
month to: Graphics Events, 
Computer Graphics World, 
POB 987, Westford, MA 01886. 
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503 Wilson House 
49-27 Wyndham Street 
Central Hong Kong 
TEL: 5-260149 TLX: 60904 
FAX: (852) 5 8101283 
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Digital Road Network Data 


High-Quality Map Data 
for Display and Analysis 


e Seamless, totally integrated 

e Full segment information 

© Multiple levels of detail 

© Cities and towns placed on network 
e Available for end-use and resale 

¢ Floppy disk or 9-track tape 


PC software also available for map display, travel- 
time calculation, routing, and database interface. 


Spatial Data 
Sciences, Inc. 


6849 Old Dominion Drive 
McLean, VA 22101 
(703) 893-0183 
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TransPlot 1000 


TRANSLATOR _/ SPOOLER / MULTIPLEXOR 


Translate: Vector +—+ Raster 
Spooler (job quequeing): up to 300 MBytes 
Multiplexor: 16 Serial - 6 Parallel Ports 

Ethernet crcejp) Support 
Mix and Match Peripherals - Plotters 
Impact, Laser and Ink Jet Printers. 
HP CalComp, Tektronix, Versatec 
Postscript - IGES - SIF - DIF - MAPS 
Distributors Needed 


Grafixland 


COMPUTER GRAPHICS SPECIALISTS 
1542A Cabrito Road, Vin Nuys, CA 91406 
1(800)544-0702 In Califomia-(818)376-0065 
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ATTENTION 
SUN USERS 


e IN STOCK - Sun 2,3,4 and 386i 
Systems and Parts 


e Chip Level Sun Board Repair 


e Remote Maintenance 


—~ Complete 120 Day Warranty - 


Call Apex Today! 
800-654-8222 


gat 
4500-150th Ave.N.E. 
Redmond, WA 98052 


Fax 206-883-4910 APEX 


206-867-1900 COMPUTER 
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Featuring 
products, 


employment opportunities, 


services, systems 


& software. 


SALE OF GRAPHIC SOFTWARE 


Coopers & Lybrand Limited (“Coo- 
Ree ‘), as Agent for a chartered 
ank (“Bank”) is offering for sale 
the Bank’s right, title and interest in 
certain computer graphic “soft- 
of Dainibis Computer 
Graphics Inc. 


The “software” includes high reso- 
lution, interactive 3-D computer 
graphics (DP3D), and Preview, En- 
code, Geoview and Vortex software 
packages. DP3D is designed to op- 
erate on a COS system of a Cray 
computer. 


Offers to purchase the “software” 
will be received by Coopers, 145 
King Street West, Toronto, Canada, 
Attn: Mr. James Muir (telephone 
416-941-8307) until April 30, 1989. 
The highest or any offer will not 
necessarily be accepted. 
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DIAMOND XX TRACKBALL 


RS232 interface - emulates Micro- 
soft, Mousesystems, Logitech and 
Summagraphics formats - direct re- 
placement for “mice” - no soft- 
ware revision. Used on PC's, AT’s, 
XT’s, IBM or compatibles - Digital 
Equipment, Sun Microsystems, 
Cal-Comp, Mass-Comp, Silicon 
Graphics. Provides a choice for 
CAD/CAM graphics etc. 


INTERNATIONAL 

31336 Via Colinas 
Westlake Village CA 91362 
818-991-7835 

Telex 18264OQOWKVG 
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PCT 


A Tektronix 4125 terminal emulator program for IBM 
PCs’ and compatibles 

¢ Turn your PCs’ into intelligent color graphics work- 
station/terminals. 

e Economical EGA/VGA or high resolution graphics. 

e RS-232 or LAN communication versions. 

¢ Local capture of display list files for off-line viewing 
and manipulation. 

e Pan and zoom of open or closed drawing segments. 

e 12 and 32 bit coordinate formats. 

e VT100/52 emulation, plus much more—why settle 
for less? 


TRIMARK INC. 
2801 Moorpark Ave. Ste. #2 
San Jose, CA 95128 
(408) 248-9616 
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TEKTRONIX 
COLOR OUTPUT SYSTEM 


4692 Color Printer $3195 
(was $4995) 


4510A Rasterizer $3995 


(was $4495) 
Save $1500 when you purchase 
the products as a system 


Reconditioned Products: Our demo and lease returns are 
restored to latest specifications and are available with a variety 
of options. These products carry Tek’s full warranty. 


For purchasing or leasing information, call 


1-800-TEK-6100 


Tektronix 


COMMITTED TO EXCELLENCE 


GWD-122 
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When You NEED the Best.. 


35mm Slides, Overheads, | 
Presentation Graphics 
Materials and Services 


Try using ... 


* 


A “FOUR STAR” GRAPHICS SERVICE BUREAU 


® Serving Top Fortune 500 Managers With Over 
With Over 20 Years of Audio-Visual Experience 


Film Imaging of All Popular PC and Mac Files 
Six Film Recorders 2K-4K-8K 
Full In-House Photo Lab and Studio 
Confidential, Accurate, Professional 
Color Thermal Prints, Slide Duplicates 
Full Design and Creative Production Services 
Fastest Service and Highest Quality 


SLIDE ZONE/ DPA Productions, Inc. 
Oi: Water Street, Norwalk, CT 06854 
(203) 838-3700 FAX (203) 854-9536 


* Please... Ask For Our References! 
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Base Map Debate 


Who should control the data 


By Leland Rust 


anually created maps and 
Vi related attribute informa- 
tion have traditionally 
been maintained and controlled 
using a fairly straightforward 
drafting/documentation function. 
With the advent of CAD systems 
came a new type of map, thus cre- 
ating a need for new systems of 
maintenance and control to sup- 
port these documents. 


Controlling One’s Own Data 

Today, vendors of Geographic 
Information Systems (GISes) have 
gone one step further by providing 
the ability to maintain and control 
a digital database and use this 
data in a distributed processing en- 
vironment. Users can _ be 
networked in one department or in 
other departments around a city; 
they can be tied into other vendors’ 
CPUs for access to related attri- 
bute information; and specific geo- 
graphic information or coverages 
can be extracted, updated, viewed, 
manipulated, and analyzed. 

In this scenario, GIS users often 
want to control their own cover- 
ages of geographically related in- 
formation and overlay the infor- 
mation on a “base map,” which is a 
collection of geographic features 
and their related attributes that 
represents the least amount of 
“common” data that GIS users 
would share. Such data could in- 
clude geodetic control points and 
contours; park, township, county, 


Leland Rust is ESRI’s midwest marketing repre- 
sentative (Bloomington, MN). 
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IN a modern-day GIs? 


and municipal boundaries; lots, 
parcels, and section lines; city 
streets and local, state, and federal 
roads; rivers, streams, wetlands, 
and lakes; and railroad and utility 
locations. 

Obviously, this idea of multiple 
users with multiple personal inter- 
ests can become a political football, 
as each group of users will tend to 
want the base map to reflect data 
that pertains to its own applica- 
tion. Because the cost of imple- 
menting a base map is high, it is 
important that decisions about the 
acquisition, implementation, oper- 
ation, and support of a base map be 
made with regard to expense. 


Base Map Expenses 

It’s not unusual to hear users 
say that only 15- to 20-percent of a 
GIS’s total project cost goes toward 
hardware and software, while the 
remaining 80 to 85 percent goes to- 
ward creating the base map and 
additional geographic coverages 
and populating the database with 
related attribute information. 

Other factors contribute to the 
cost of a base map as well. For ex- 
ample, a base map must be accu- 
rate and well-maintained. If it 
isn’t, all related GIS information 
will be adversely affected. 

Today, we have available to us 
to share with others vast amounts 
of information about our environ- 
ment and our surroundings. And 
thanks to today’s hardware and 
software technology, we can now 
begin to eliminate the redundancy 
of maintaining duplicate sets of in- 
formation within a particular or- 
ganization. 


This idea of eliminating redun- 
dancy and, instead, sharing infor- 
mation with other groups brings 
us to a point where more and more 
municipalities and private-sector 
organizations are forming consor- 
tiums that will help users share 
the cost of creating and maintain- 
ing a modern-day GIS. 

However, a base map still repre- 
sents a sizeable investment. And 
this investment needs to be pro- 
tected and maintained from its 
first day of operation. Thus, control 
of the base map in a modern-day 
GIS becomes an important issue 
facing all GIS users. 

Therefore, ultimate mainte- 
nance and control of base map in- 
formation must go to a department 
within an organization that has 
the authority and resources to 
properly manage it. Other GIS in- 
formation will often be controlled 
by other responsible organizations; 
however, these organizations must 
still rely on the original base map 
information. Thus, all users must 
have confidence in the base map’s 
integrity. 


Careful Planning a Must 

An organization considering us- 
ing a GIS must carefully plan how 
it is going to support it. Questions 
concerning its contents, as well as 
accuracy and costs to develop and 
support it, become issues that 
must be addressed. Organizations 
must fully understand the impor- 
tance of these items and give them 
enough budgetary consideration so 
that users can efficiently and accu- 
rately maintain the integrity of 
this valuable information. CGW 
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Peusonal Llestgner 
HOW WE MADE PERSONAL DESIGNER 


EVEN MORE PERSONAL. 


ow, Computervision is a lot Whatever the hard- Personal Designer 
LY more thanaworldclassturn- | | ware, our software gives poath py ee 
key CAE/CAD/CAM vendor. you the most powerful tools and unrestricted edit- 


ing in one or more 
views. An optional 


We've also developed some of the for your job. Geometry 


best PC applications software in building and editing features shading package 
the industry. Like our Personal based on Computervision’s thelr 
Designer” system. Runit on your sophisticated CADDS* 4X taking into account 
PC or on our own CV386 for system. Full function 3-D sneer antite: 
a powerful integrated solution. modeling with real-world 
Either way you ll have the most sculptured surfaces, instead, 
effective and efficient PC system ofslabs andcylinders. You'll  {% 
available for mechanical design, also find a 2-D drafting pack- Person Desioner 
drafting and analysis. age as well as powerful finite 2-D design and 
Personal Designer supports element modeling and pe apie ae 
a variety of popular 286 and 386 analysis. dimensioning. 
PCs and graphics boards. From Personal Designer 
EGA to 1280 x 1024 resolution also incorporates an array of 
with 256 colors. Even the new features designed to save 
Tipe 2 with ee — . Like “superundo” = = 
VGAor 8514. For input you which allows you to step mn §$§=PDFEM provides 
can choose a tablet or mouse. back one or even several eeeaGae raererorie 
And you can add megs and megs stepsandchange yourmind. | re | Personal Designer 
of memory. And multiple views which sh ontanaeeneelaA® 
let you look at things from output to popular 
& many angles at the same solar analy: 
time. Edits are 
automatically : 
reflected in all language you can customize Per- 


views. And, dimen- | | sonal Designer software to fit 

sioning is associative | | your own personal requirements. 

and meets all indus- fee more information, or to find 

try standards. your closest dealer, please call 

Best of all, 1-800-248-7728 for a fast response. 

through the use of In Massachusetts and Canada, 

our powerfulmacro | | 617-276-1094. Or write: 
Computervision, 100 Crosby Drive, 
Bedford, MA 01730. 
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Number Nine extends AutoCade Release 10 with 
POWER9tm Display List Performance for all 
PEPPERe@ series graphics boards! In POWER9’s 
DLP viewport you may zoom, pan or redraw more 
than 20 times faster than in a non-DLP viewport. 
Install up to 16 MB of display list storage and take 
advantage of expanded memory, extended mem- 
ory, or your hard disk. The POWERS display list 
driver complements all of the new AutoCad Re- 
lease 10 services, including multiple viewports, 
dynamic viewing, and 3D orientation. 


PEPPER graphics boards with POWERS excel in a 
wide range of application environments. Whether 
accelerating the drafting process for daily design 
work, adding display list speed to technical pub- 
lishing projects, expediting design presentations 
by combining AutoCad drawings with charting and 


Re 


font effects, or quickly simulating real-life perspec- 
tives by merging rendered models with captured 
scenes ... each PEPPER with POWERS dramati- 
Cally improves your responsiveness to client 
needs. 


Number Nine 


Computer Corporation 


725 Concord Avenue 
Cambridge, MA 02138 (617) 492-0999 
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AutoCAD yl 


|BLOCKS 
ID IM: 
IDISPLAY 4 
JEDIT ss 
HINQUIRY «4 
iLAYER: a 4 
SETTINGS #28 
PLOT : 
S: am: 
LITY #23 


In every PEPPER graphics board is a parallel proc- 
essing display engine which couples 32-bit graph- 
icS coprocessing with direct host CPU access. 
This unique architecture is optimized for graphics 
applications which require fast processing and 
drawing speed. POWERS takes advantage of PEP- 
PER’s parallel design and has been painstakingly 
engineered for maximum performance. 


Affordability, superior display list drawing speed, 
flexible display list memory management, ease of 
operation, full support of Release 10 ... features 
that earn a POWERS workstation the best price to 
performance value in today’s AutoCad workstation 
market. Callus at?-800-GET-NINE, or 
visit your nearest authorized AutoCad dealer and 
see what a difference PEPPER with POWERS will 
make for you. 


The multi-resolution PEPPER SGT® PLUS displays up to 1024 by 768 taking full Technical publishing reaches full potential. The PEPPER 1600 is the only 1600 by  AutoShade® at 1280 by 1024 on the PEPPER PRO1280. With POWERS, 256 
advantage of variable scan monitors. Both highly detailed wire-frames and 256 color 1200 card that runs display list AutoCad as a drawing engine for Ventura® or — screencolors, anda broad software base, it's no surprise the PRO1280 is one of the 
renderings are possible in this multi-processor graphics card. Pagemaker® . No other PC publishing workstation delivers more productivity! world’s most popular performance graphics cards ... and most affordable in its class. 


Number Nine, PEPPER, SGT, PRO1280, and the Number Nine logo are registered trademarks, and Power9 and the Power9 are trademarks of Number Nine Computer Corp., all rights reserved. 
AutoCad and AutoShade are registered trademarks of Autodesk, Inc. | Copyright © 1989, Number Nine Computer Corporation 
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